The fixtur ng 250 aluminum part 


duction heat treatment of 145 alur 


Operating cyc 1) heat to 940 F 
ly he 3) fast quench, (4) run-out 
1 hr, (6) soak at 340 F for 9 hrs 


Thousands of aluminum parts a day... 


are solution heat treated and aged in this ‘Surface’ continuous furnace line 
at the Martin Parry Corporation, Toledo. High production (1875 Ibs. net 
every 10 hours) is achieved by a high rate of heat transfer, ingenious fixturing 
which assures thousands of evenly-heated parts per load, and mechanized 
work-handling. Uniform mechanical properties in the finished 148 parts result 
from uniform temperatures throughout each load. 


The solution heat treating furnace is heated by three radiant tubes which 
isolate the products of combustion from the work. A high-speed fan provides 
eflicient forced convection heating. After a fast water quench, the work enters 
the aging furnace, which has a direct-fired air heater, and a blower. No special 
atmosphere is required in either furnace. Capacities and cycle times of the 
two furnaces are balanced to provide smooth, continuous production. 


#. This modern line is only one out of hundreds of installations built by ‘Surface’ 
for heat processing light metals—from ingot to finished product. 


Send for bulletin SC-171. Surface Combustion Corporation, 2377 Dorr Street, 
Toledo 1, Ohio. 


SURFACE COMBUSTION CORPORATION. TOLEDO 1, OHIO 


Also makers of Janitroi® automatic space heating and Kathabar™ humidity conditioning units 
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Cover by Lenoy Fiint, Curator at Akron Art Mu- 
seum; based on astronomical equipment for study- 
ing long-wave radiation from interstellar space. 


“Gmoodie” — a Low-Cost Die Material, by J. C. Holzwarth and A. L. Boegehold 
Forming dies made from a new zinc-base alloy will last three to four times as long as 
dies made from conventional zine alloys. The greater life is due to a dispersion of hard 
Ni, Ti particles in the matrix that increases wear resistance. (SG-j, Zn) * 

Fabrication of Low-Nickel, High-Manganese Stainless Steels, by Richard E. Paret 
The new series 200 stainless steels can be formed and welded with the same dies 
equipment and techniques now used for the higher-nickel stainless steels, with only a 
few slight modifications in tooling. (G general, K general, SS) 

Gating and Risering of Investment Castings, by C. M. Adams ore ‘% 
Gates and risers for investment castings must be designed as if the mold were made 
from sand and well insulated. (E 22, E 15) 

Conversion Coatings for Titanium, by P. D. Miller, R. A. Jefferys, and H. A. Pray. 


Both conversion and anodic coatings on ‘titanium alloys hold lubricants effic iently 
and eliminate or reduce galling in forming operations and in applications involving 
metal-to-metal contact. (L Ti) 


Delayed Cracking of Rolled Ti-150 A, “a Harold Bernstein 
Centerline cracking of warm rolled Ti-150 A which occurs after the alloy has cooled to 
room temperature can be eliminated by a stress-relieving treatment or by proper edge 


preparation. (F 23, J I, Ti) 
William Park Woodside and His Philosophy of Research, by Alvin J. Herzig 


Rapid introduction of a new metal into commercial products can best be achieved by 
skilled workmen and scientific researchers working together. (A 9) 


Versatile Melting Equipment for Alloy Development, by L. M. Bianchi and A. J. Schulte. 


Equipment at the new Westinghouse plant can produce heats from laboratory size 
for preliminary investigation to production size for full-scale testing. (D general, E 10) 


New Russian Metallurgical Publications, by A. G. Guy 


Two new Russian magazines indicate that metallurgical research and deni ‘lopment are 
approaching those of the free nations. (A general, U 5) 


Choice of High-Temperature Metals — Influence of Fabrication History, by Nicholas J. Grant 


An alloy whose crystals can absorb the maximum amount of deformation (with resulting 
strengthening) and retain this without recrystallization to the highest temperature will 
probably have the highest rupture strength. (Q general, N 5, SG-h) 
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... and still going strong. This “hold-up” is not. 


as flashy as the bank or jewelry store variety. But, at 
one time, it was just as costly to the Diamond Chain 
Company ... in lost production time. 

The parts shown in the illustration were used to 
protect the fan in a popular, pit-type carburizing 
furnace, This fan was originally protected by a one- 
piece work support (shown above at left) which held a 
heavy parts-basket. This support proved unsatisfactory 
... Often cracking after only 1000 to 1500 hours of use. 
Repairing the work support gave 1500 to 2000 hours 


of additional service, but required costly down time. 

Diamond Chain proposed using a two-piece work 
support... which was designed by Electro-Alloys in 
co-operation with the manufacturer. The results—/our 
times the service life of the one-piece support—and 
the Thermalloy casting is still going strong! 

Let us show you how our engineering skill and 
design experience on furnace and heat-treat parts can 
save you money! Contact your local Electro-Alloys 
representative or write Electro-Alloys Division, 


7002 Taylor Street, Elyria, Ohio. *Reg. U. S. Pat. Off. 


Heat-Resistant Castings * Trays * Muffies * Conveyor Belts * Retorts * Radiant Tubes 
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Prestressing an Ultra High-Strength Steel to Perform Even Higher Duty, by Jerome W. Kaufman $7 
A small ordnance forging made of high-strength steel which was failing in service was 
successfully replaced with another of identical design but made of an ultra high-strength 
steel heat treated to about 283,000 psi. tensile ultimate. (Q general, AY) 


Atomic Information for Engineers and Industrialists, by the Editor.................0.0.00.... . 91 
A historical note outlining the difficulties in differentiating between information to be 
held secret for security, and information necessary for an engineer and businessman 
to put the atom to work in peacetime industry. (A 6, U 8) 


Atomic Age 


Board's conference on atomic energy in industry. 


Book Review 


Fatigue in Theory and Practice, by Paul P. Mozley............ 66 


A.S.M.’s Educational Course on “Fatigue” covers fundamental theory; “Strength and 
Resistance of Metals”, by John M. Lessells presents the engineering viewpoint. 


Data Sheet 
A Nomograph for Strain Conversion, by F. Forscher.... . . . * OTT NA 80-B, 96 


Chart may be used to convert different ductility measurements without calculation. 


Correspondence 


Another Jet Engine Alloy, by W. L. Havekotte ..... seenaee 
Properties of “Greek Ascoloy”, A.M.S. 5616 B. 

More on Statistical Techniques, by Chester R. Smith............. 8 

Micro-Examination of Barium Titanate, by D. Kontoleon and J. Tomlinson. . 98 
Simple technique for ceramics. 

Where Does the Nitrogen Come From? by G. H. Enzian; Reed Knox, Jr. ie 102 


Evidence that mild steel will absorb nitrogen directly from the air amplified by an 
account of “auto-nitrification”. 


Magnaflux Indications of Quality, by A. F. Sprankle .. . rade 108 
Differences in procedure account for variations in Magnaflux comparisons 
Chromic Acid-Acetic Anhydride “Explosion”, by A. E. Dawkins... 110 


A laboratory accident should warn others using this reagent 


Segregates in Large Steel Blocks, by E. J. Pavesic ... 112 
Comment on forging accidents. 
Digests of Important Articles Measuring Foundry Efficiency 158 
Activity sampling tec hniques to study utilization 
Weld Cracking Test........ 138 of plant and labor 


Simple test for use with argon-are welding 


Automation in Steel Production. . 164 


Machine T omts........138 
Wear of Machine Tool omponents 13 Applications to rolling mills, blast furnace and 


Study of 30 used machine tools with cast iron power systems 
slides indicates complexity of the subject 


Heat Treating Shell Cases 168 


Creep of Vanadium-Bearing Steels......... 141 
Use of induction heating gas and salt baths 
Addition of vanadium to low-alloy Cr-Mo steels 
is beneficial for high-temperature strength 
Properties of a French Aluminum Alloy... . . 144 
A-Z5G, containing zinc and aluminum, has As I Was Saying, by Bill Eisenman 5 
excellent mechanical properties and corrosion Engineering Digests of New Products 13 
resistance. 
Stress-Corrosion Cracking of Stainless 154 
Personals 114 
Tests on wire specimens trace probable sources 
and conditions for development of cracks Advertisers’ Index 216 
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Excerpts from a talk by Henry DeWolf Smyth before the National Industrial Conference 
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it’s 
not 
just 
the 


AMMONIA 


...dt’s what goes with it! 


You get more than just ammonia 
when you order from Allied. You get: 


ASSURED SUPPLY. Allied has 3 plants — at Hopewell, Va., 

Seuth Point, Ohio and Omaha, Nebraska — all producing to the 
extremely high standards originally set for industry by Allied. 

FAST DELIVERY — even on short notice. Each plant is located on water, 
key rail lines and highways in the heart of the heaviest consuming areas. 
FINEST TECHNICAL SERVICE. Allied has an accumulation of ammonia 
know-how unequalled in the industry! Its technical service group 

can bring you the benefit of many years experience gained from 
participation in all types of production c1d research programs. 


Do you have an ammonia problem — service, delivery, research? 
Write or phone us today. 


Nept. AA 1-16-1 


Ethanolamines + Ethylene Oxides Ethylene Glycols + Ureas Formaidenhyde+ U. F. Concen- 
trate—685 «Anhydrous Ammonia+se Ammonia Liquors+Ammonium Sulfate + Sodium Nitrate 
* Methanol « Nitrogen Tetroxide « Nitrogen Solutions « Fertilizers & Feed Supplements 


40 Rector Street, New York 6, N. Y. 
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Ae | wae saying... 


R SHOULD I say, we were 
yelping, “Yippee! Hi, Ho, 

Whittee! Whoa, Wow, Woe!” 
The Mayor of Calgary had 
braved the 15-below weather 
to attend National Officers’ 
Night of the recently formed 
Alberta Chapter to present 
white Stetson cowboy hats to 
President Schaefer and your 
Secretary to remind one and 
all of the Great Stampede 
held annually in their city 
I immediately entered the 
President in the bulldogging 
and bronco-riding events in 
their next rodeo, and guar- 
anteed he would remain on 
the bronc for 12 sec. rather 
than the required ten 

Ad and I were so pleased 
and honored with the hats 
that we kept them on all during the evening, afraid to take them off for fear 
the nice things they were saying about us might make it impossible to put 
them back on. It was the first time in my 39 years’ experience in presenting 
presidents to the chapters that one gave the technical talk with his hat on 

Calgary was the first stop on the tour of the western chapters, and was 
a portent of the many fine meetings to come. Edmonton was a revelation 
temperature 22 below, frost line to a depth of 12 ft., and steel racked in the 
open air and no rust. It was a busy chapter, receiving its charter from 
President Schaefer and already enrolling 200 in the first educational course 

Thank you for reminding me to write something about the Canadian 
Rockies. They are grand in winter and perhaps more so in summer. There 
were inspiring peaks and domes and valleys, presenting an ever-changing 
vista, and you are always concerned whether you would run out of film. 

It was raining when we landed back in Vancouver, and we were assured 
it was quite unusual weather (that it usually rains a dam-site harder). It 
was a fine meeting in the recreation building in Stanley Park, and the 
President performed in his usual fine style. However, both of us were thrown 
off stride when we observed a lady metallurgist in the audience 

If I write more briefly about the other chapters contacted on this trip 
(one chapter called it the “mashed potato circuit”) it is not because our 
visits were less enjoyable, but entirely because I am limited to a two-thirds 
page, and 10% of these words will be blue penciled by the Editor to make 
it fit. We visited with the executive committees and chapter members at 
Seattle (Puget Sound); Spokane (Inland Empire); Grand Coulee Dam (no 
chapter yet); Richland (Columbia Basin); Portland (Oregon); San Fran- 
cisco (Golden Gate); San Diego; Los Angeles; Albuquerque and Los Alamos 
(New Mexico) this was ladies’ night and oh, what a washing the stories 
received! — Dallas and Ft. Worth or Fort Worth and Dallas (North Texas) ; 
Houston (Lone Star); New Orleans 

It was wonderful! Ad is a fine traveling companion (he lets me carry the 
grips). The ASMembers, as always, proved to be the finest group of men 
in the whole U. S. A. The spirit of the chapters and their fine educational 
programs are a real inspiration. You come back home convinced that the 
ASM of Tomorrow is sure to become a reality even sooner than you think. 


é ‘ 
Bill and Ad With Canadian Trophies 


Cordially yours, 


W. H. Etsenman, Secretary 
AMERICAN SOCIETY FOR METALS 


Note: Only annoying feature was being side-tracked for 23'% hr. due to a 
65-ft. snowslide just ahead. The Southern Pacific gave us free meals and 
kept the bar open. However, the usual prices prevailed and so even with 
free meals we lost money 
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Solventol Helps Solve Plant Layout Problems 


in 


to tie 


You can see how 


material movements for greater efhciency 


ing machine 


Solventol service to metal cleaning goes beyond 


high quality cleaning compounds and highly 


efhcient metal cleaning equipment 


This Solventol service is typical of what you 


get when Solventol's metal cleaning compounds 


and equipment are on the job in your plant 


Solventol offers scale models so vou can 


Now, 


size and floor 


the 


space requirements for Solventol’s metal clean 


Metal Cleaning 


visualize 


more cftectively 


Call Solwentol for Metal Cleaning Service 


Detroit 3, Michigon 


SOLVENTOL CHEMICAL PRODUCTS, INC. 
15841 Second Boulevard 


Designed for You 
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Easy to Mix. Just odd water according to in Consistency of Mix is os workable as any Pours Readily into any prefabricated form 
structions, Mixes in about five minutes cement mix 
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New insulating 
castable...mixes and pours like 
concrete...protects 


A New Norton Refractory R 
Now you can protect critical areas in your Characteristics of ALUNDUM 33-1 
furnaces and other high temperature equip- 100 Ibs. per cu. ft 
ment to 3300°F with ALUNDUM 33-1 insulating ing 
castable — a new, easy-to-install NORTON 
33-I comes in dry form in moisture-protective < 0.1% 
bags. < 0.1% 
Maximum hot face 3300°F 
33-I a You just add water according to in- Water added per 100 Ibs.......0ceeeeceereeeees -Approx, 4% gals. 
structions. Mixes readily. oF 
33-I pours into any prefabricated form like 
a concrete mix. 
And This newest Norton refractory Ris engin 2ered and pres ribed 
33-I insulates up to 3300°F. for ey ae panne quick, easy install ae ina wide 
range of uses. For further facts on ALUNDUM 33.I insulating 
33-1 light mn weight and monolithic in castable, write to N IRTON COMPANY, Refra tories Division, 
structure. 


324 New Bond Street, Worcester 6, Mass. Canadian Represent- 


33-I saves down time for repairs. ative: A. P. Green Fire Brick Co., Ltd., Toronto, Ontario 


*Trade-Mark Reg. U. S. Pat. Off. ond Foreign Countries 


Typical Applications in Metal Processing 


NORTON 


REFRACTORIES 


Engineered... R Prescribed 


Glaking better products... 
fo make your products better 


Linings for atmosphere furnaces. Insulation for pit 
furnace linings. 
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MUELLER BRASS CO. 
improves LENSOMETER 


FORGED PART APPROXIMATELY '4 SIZE 


Precision and extreme accuracy are vitally important 
functions of the Lensometer, manufactured by the 
Instrument Division of the American Optical Com- 
pany, Buffalo, N. Y. The Lensometer is used to deter- 
mine the focal strength and axis of an optical lens 
and, consequently, must be extremely precise in 
operation to provide accuracy and uniformity in lens 
prescriptions. 


Forgings made by the Mueller Brass Co. play an 
important role in the construction of the Lensometer 
and contribute to its outstanding performance. For- 
merly, the body of the Lensometer was produced 
from three sand castings, but these now have been 
replaced by just two forgings. Naturally, this simpli- 


lower cost 


fies assembly, and the big forged bronze main sup- 
port arm, shown above, along with the lens support 
bracket insures the constantly accurate alignment of 
the instrument. During the first year when forgings 
were used instead of castings, American Optical not 
only recovered the initial tooling costs but also real- 
ized considerable savings on each Lensometer pro- 
duced. This is another good example of the way 
Mueller Brass Co. forgings can benefit a product 
two ways... better performance and lower costs. 
Chances are, your product can likewise be improved 
at a savings to you if you specify brass, bronze or 
aluminum forgings made by the Mueller Brass Co. 
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FORGING 
at substantially 


WM 


® WRITE TODAY FOR THE ENGINEERING 
MANUAL YOU NEED 


Mueller Brass Co. Forgings 
Engineering Manual H-58565 


Tuf Stuf Aluminum Bronze Alloys 
Engineering Manual 4.58563 


600 Series Bearing Alloys C] 
Engineering Manual FM-3000 


Copper Base Alloys in Rod Form CT] 
Engineering Manual FM.3010 
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METALS 
AND ALLOYS 
REVIEW 


by FRANK M. LEVY 
Vice-President and Director of Research 


One of our most interesting series of alloys is the group 
which we market under the tradename ‘“Tuf-Stuf” . . . 
a group of aluminum bronze alloys with range and 
flexibility to meet the most demanding needs. They are 
high copper base alloys containing from 9% to 13% 
aluminum and varying amounts of iron, nickel and 
manganese, Being free of zinc, they are not subject to 
dezincification. Tuf-Stuf alloys have a low coefficient of 
friction, good wearing qualities, high tensile strength, 
high hardness and the ability to withstand heavy 
pounding. Some of the alloys can be hardened by heat 
treatment. In the harder grades, these alloys are used 
for heavy duty service where high compressive loads 
are encountered and where lubrication may be scant. 
Present day increases in operating speed of modern 
machine equipment and the economy of little or no 
machine “down” time has made Tuf-Stuf popular in 
the machine tool industry. It is used in a multitude of 
applications where resistance to wear is important, such 
as: Drill Jigs, Feed Nuts, Rollers, Cams, Colleta, Gibs, 
Gears, Boring Bar Guides, Lead Screw Nuts and Clutch 
Shifter Forks. Also, because of their ability to with- 
stand higher stresses and resist season-cracking, these 
alloys are ideally suited for threaded nuts and bolts and 
pole-line hardware. 


The unusual physical properties of the Tuf-Stuf series 
have made it particularly useful in the chemical and 
allied industries. These alloys combine the strength and 
ductility of medium steel with high resistance to cor- 
rosion by many chemicals. Tuf-Stuf alloys will not only 
resist oxidation at elevated temperatures, but will also 
retain a greater portion of their strength and hardness 
at these temperatures than will the copper zine alloys. 
These properties make them ideal in the aircraft indus- 
try for valve seat inserts, spark plug bushings, valve 
guides and propeller hub cones. 


Tuf-Stuf alloys are supplied as forgings, rod or screw 
machine products. As forgings the grain structure can 
be controlled to produce parts that are strongest at 
points of greatest stress and strain. Relatively intricate 
shapes can be forged to closer tolerances than sand cast- 
ings. Where appearance is a factor, a forging may easily 
prove more economical since a minimum amount of ma- 
chining, buffing or polishing is required before finishing. 


If you'd like more information about this series of alloys, 
drop me a line or better yet, send me your sample part 
or blueprint and an explanation of its use and we'll be 
glad to submit our recommendations, 


MUELLER BRASS CO. 


PORT HURON 20, MICHIGAN 
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The Speed of Iron Powder Pius the Quality of 
Low Hydrogen is combined in the 


New Low-Hydrogen Electrodes 


for high-speed all-position welding 


Now, with P&H Iron Powder-Low Hydrogen Elec- X-Ray quality with good impact properties at low 
trodes, you get a cost-cutting rod that permits high- temperatures. Moreover, you get smooth fillets with- 
speed, all-position welding, even on “problem” steels. out special effort. 

ou not only get the improved bead appearance and Choose from a complete selection of P&H Iron 
low spatter of iron-powder electrodes, but also the Powder-Low Hydrogen Electrodes with tensile 


superior ae properties and quality of low- strengths from 70,000 to 85,000 psi. 
hydrogen rods. 


P&H Iron Powder-Low Hydrogen Rods are recom- 
mended for welding of heavy sections exposed to H A R N ; S C H F E G E R 
severe shock and abuse. They give you welds of MILWAUKEE 46, WISCONSIN 


I'M SMOOTH-ARC SCOTTY... 
and if youre like me you never pass 

up a chance to save an extra nickel. PeH Iron 

Powder-Low Hydrogen Rods save more than that. 
Our FREE literature 

tells you how. 


HARNISCHFEGER CORPORATION 
Welding Division 

4549 West National Avenue, Milwaukee 46, Wis. 
Attention: W. R. Stephens, Sales Manager 


Please send me more information on P&H Iron 
Powder-Low Hydrogen Electrodes. 


coupon 
for free 
oni | 


Name Title. 
Company 
Address. 


WEL 


P&H welding equipment is manufactured and sold in Canada by REGENT EQUIPMENT MANUFACTURING COMPANY LTD., 455 King Street West * Toronto, Ontario, Canada 
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Complete 
instrumentation! 


Riehle-designed... Riehle- built 


Riehle Universal Testing Machines — 
whether hydraulic or mechanical —can be 
equipped with the most modern and flexible 
autographic strain measuring instrumenta- 
tion. The Riehle-built Recorder is located 
under the writing table of the Indicating 
Unit with its controls placed conveniently on 


Riehle TESTING MACHINES 


A DIVISION OF 


American Machine and Metals, Inc. 


EAST MOLINE, ILLINOIS 


the console. A complete family of recorder 
accessories is available — comprising various 
types of strain measuring instruments for 
magnification ratios up to 1000:1, strain rate 
indicator and time interval marker. Mail 
coupon for further information. 


RIEHLE TESTING MACHINES 
Division of American Machine and Metals, Inc. 
Dept. MP-556, East Moline, Illinois 


Send literature. 


COMPANY 
acowess 


city ZONE STATE 


ATTENTION MA 


At no obligation, please furnish additional information: 


() Have a Riehle sales engineer call at first opportunity. 
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Continuous Galvanizing 

A continuous hot-dip galvanizing 
line with a rated capacity of 7000 to 
8000 tons of galvanized sheets a month 
has been announced by Jones & 
Laughlin Steel Corp. It utilizes the 
Armco-Sendzimir process. The line is 
able to produce galvanized sheet gages 
from 14 to 30, in widths of 20 to 48 
in. and in lengths of 60 to 168 in. The 
flexibility of the line permits a full 
range of industrial coatings. The 
J&L line is 610 ft. long over-all. The 


oxidizing furnace is 20 ft. long, the 
reducing furnace 104 ft. long and the 
controlled cooling furnace 224 ft. long. 
It will operate for 13 weeks continu- 
ously before it is shut down for re- 
moval of wastes and maintenance. 

For further information circle No. 1127 
on literature request card, page 32-B. 


X-Ray Diffraction 

The XRD-5 X-ray diffraction instru- 
ment which permits rapid accurate 
analysis by the use of a high-speed 
proportional counter and preamplifier 
has been announced by the X-Ray 
Dept. of General Electric Co. The 
proportional counter has a life span 
that is 1000 times longer than that of 
the conventional Geiger counter. The 
single-crystal orienting device makes 
it possible to routinely identify un- 
known organic or inorganic single 
crystals of matter and permits scien- 
tists to analyze fibers and wires and 


MAY 1956 


study preferred orientations by the 
reflection method. The helium tunnel 
assembly, which greatly extends the 
range of application for fluorescent 
analysis, increases sensitivity and per- 
mits routine accurate quantitative 
analysis of such elements as sulphur, 
chlorine, potassium and calcium. 


For further information circle No, 1128 
on literature request card, page 32-B. 


Castable Refractory 

A new high-temperature insulating 
castable has been announced by Norton 
Co. It is effective in providing insu- 
lation against temperatures up to 
3300° F. Suggested applications in- 
clude back-up insulation for kilns and 
furnaces, back-up for pit furnace lin 
ings, high-temperature burner port, 
insulation for chemical furnaces, and 
any other application where 
temperature insulation is a 
Alundum 33-1 is 
monolithic in 


high- 
must. 
light weight and 
structure having an 


aluminum oxide content of about 96°%. 
The new castable is easy to use. One 
bag of 100 lb. when mixed and poured 
forms just 1 cu. ft. of cast refractory. 


For further information circle No, 1129 
on literature request card, page 32-1. 


Induction Hardening 

A new line of high frequency induc- 
tion hardening been 
announced by the Process Machinery 
Div. of Cincinnati Milling Machine 
Co. They consist of three units—a 
power supply, an oscillator and a work 
unit. 


machines has 


Work and oscillator units can 
be placed directly in a production line, 


and if desired, the power supply unit 
can be located several hundred feet 
away. The new machine is rated at 
30 kw. and has a frequency range of 
1200 to 1400 kilocycles. This permits 
rapid surface hardening of parts re 
quiring shallow case depth and very 
narrow transition zones between case 
and core, as well as for any small or 
thin walled parts. The accompanying 
illustration shows the work unit set 
up for hardening hollow thin-walled 
turbine shafts. 

For further information circle No, 1130 
on literature request card, page 32-K. 


Metal Analysis 

A new portable electronic instru- 
ment for checking metals without 
laboratory analysis has been an- 
nounced by Brush Electronica Co, It 
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YOU’RE SURE OF CLEAN, BRIGHT PARTS 
WHEN YOU USE SUN QUENCHING OIL 11 


The success of your bright quench depends largely on the oil you 
use. Partial breakdown of an oil in service results in dirty parts. 
Many times, even a new oil causes failures by staining parts. 


High-quality Sun Quenching Oil 11° will give you clean, 
bright parts from the time you put it in your tank. And, be- 
cause of high thermal stability, Sun Quenching Oil 11 will 
continue to give you clean bright parts for long periods. 


Most economical because of its low initial cost and long life, 
Sun Quenching Oil 11 gives uniform quenching in any system. 
A high flash point eliminates fire hazards. 


For complete technical information on how Sun Quenching 
Oil 11 can assure you of clean, bright parts, see your Sun 
representative or write for free Technical Bulletin 29. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


PHILADELPHIA 3, PA. @SUN OW CO. 


IN CANADA, SUN OIL COMPANY LUMITED, TORONTO AND MONTREAL 
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FREE TECHNICAL BULLETINS 


The following free technical bulletins on Sun 
Quenching Oils are available: Sun Quench- 
ing Oil 11 (Bulletin 29); Sun Quenching Oil 
Light ( Bulletin 37); Sunquench 78 (Bulletin 
45). Also, pamphlet entitled, “Sun Quench- 
ing Oils.” 


Write to SUN OIL COMPANY, 
Philadelphia 3, Pa., Dept. MP-5. 


*TRADE-MARK 


METAL PROGRESS 


® 
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can identify ferrous and nonferrous 
metals by comparative testing with 
known samples and can be used te 
sort mixed metals of unknown char- 
acter into homogeneous groups for 
further testing. It can also be used to 
check for hardness, heat treatment, 
metallurgical structure, uniformity, 


plating thickness and plating ad- 
hesion. Operation of the device is 
based on a principle of the thermo- 
couple effect: the junction of two 
dissimilar metals produces an electro- 
motive force. The illustration shows 
the use of the Metal Monitor for 
checking heat treatment. 


For further information circle No. 1131 
on literature request card, page 32-B. 


Hardness Tester 

Company for Technical Progress 
has announced the availability of a 
hardness tester which has been manu- 
factured in West Germany and used 
throughout Europe. It is a light weight 


portable tester with applications in 
metalworking, automotive, aviation, 
tubing and other manufacturing fields. 
Oppel covers the five most widely used 
hardness scales, supplying laboratory 
accuracy plus easy handling. 


For further information circle No. 1132 
on literature request card, page 32-B. 


Tumbling Barrels 


A series of heavy-duty barrels for 
precision finishing of large-quantity 
loads weighing from 700 to 3800 Ib. 
has been announced by Lord Chemical 
Corp. The line includes six octagonal 
barrels, one and two compartments, 
ranging in total capacity from 6.9 to 
36.6 cu. ft. Barrel diameters are 30 
and 36 in.; barrel lengths from 16 in. 
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. . for measuring industrial gases 
Here at last is the truly modern 
flo-meter that offers important and 
exclusive advantages for every user. 


1. Easy to clean. No tools are needed 
for disassembly . . can be completely 
cleaned and reassembled in 2 minutes. 


2. Easy to read. 6" scale gives extra 
visibility. Exclusive Waukee tabs 
identify in large red letters gas being 
measured. Eliminates mistakes. 


3. Built-in control valves. Operators 
can easily see flow change. 


4. Easy to mount. Can be pane! mounted 
. piping is simpler, installation 


costs less. 


For additional information request 
bulletin “201. 


ENGINEERING COMPANY 


103 E. Michigan Street, Milwaukee, Wis. 


THERMOCOUPLES 


for every industry 


STANDARD AND SPECIAL 


DATA For furnaces, ovens, kilns, 
BOOK moulding machines, pipelines, 


freezers, etc. 


New 
32-page For use with all standard types 
file book of temperature indicators, con- 
trollers, recorders. 


We make thermocouples from 
matched and checked wires to 

Graphically shows easiest woy to select 

precisely the best thermocouple and pro- insure constant millivolt output 

tective tube for each operation. f t 1i C 

ond or accurate readings. Complete 


Provides handy reference for stock record. selection. 


WEST 


Hondily lists olf dato (1.5.A.) and 


write for 
Now... OFFICES IN PRINCIPAL 


| 
ammonia 
“a ‘ * butane 
* city gos 
cracked 
* exothermic 
* hydrogen 
* natural gos | 
nitrogen 
= 
* propane 
| 
i 
* 
| 
* 
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TIRED OF 
BREAKING 
COSTLY DRILLS 
AND TAPS? 


Drill those delicate jobs with 
CONTROLLED pressure right 
where the operator can SEE it. 
No more depending upon “‘feel’’. 


| Just ONE of the countless uses for 
car mayer Hi-Temp, Recirculating Type the rugged and dependable 
Dillon Pressure Gauge. Will LOW COST 
H E A T T R E A T F U R N A C E S also check pressures between COMPACT 
effect large savings in drawing, temperin ageing, and heat rollers, platens, vises, etc. Also ACCURATE 
treating of such products as bearings, billets, springs, screws, available with tensile 
tools, gears, etc. in steel or aluminum. Continuous operation calibration. 


at temperatures up to 1200° F. Temperature uniformity guar- . 
anteed! Gas, oil, or electric fired. Fully jeweled. Extremely 


accurate. Compact size. 
Write tor Bulletin HT-53 Will fit into “tight” spots 


with ease. Can be had with 
red maximum pointer if 


om as 
bs. te - 
,000 ib 
for of to. 
vHe CORP. 
W. Cc. DILLON & ¢co., INC. 
5, 


3030 EUCLID AVENUE CLEVELAND 1 
OTHER PRODUCTS: Core & Mold Ovens * fed Bokers + Paint and Ceramic 14592 N. KESWICK ST., VAN NUYS 5, CALIF. 
Drying Ovens + Special P ing Equipment & A ies “Suburb of Los Angeles” 


OUR NEW PROCESS for NITRIDING STAINLESS STEEL 


“SUPERCASE” is especially adaptable for use on parts “SUPERCASE” has already been successfully proven in 
where an extremely hard, wear resistant surface with use by ELECTRONICS, AIRCRAFT, CARBURETOR, TRANS- 


maximum corrosion resistance is needed. MISSION and SMALL PARTS manufacturers. 


“SUPERCASE” HAS THESE ADVANTAGES 
OVER OLDER METHODS OF NITRIDING: 


1, “SUPERCASE” depths are controlled to closer limits. 


because a more uniform, extremely hard case is obtained 


with only a light case required Normal case depth ranges 
between .0003 to 0007, yet wear tests on “SUPERCASED” 
small gears proved they outlasted, by several times, the 
life of the unit to be used 

2. “SUPERCASE” moy be removed in the event of a 
change after ports have been finished the ports re 
worked and then re-nitrided 

3. “SUPERCASING” may be done on a selective basis 
To machine an area further after nitriding, area can be 


~, 


masked off and will remain soft after processing 


4. “SUPERCASE” con be used on all types of Stainless 
Stee! 


3467 Lovett Avenue Detroit 10, Michigan Phone TAshmoo 5-0600 
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Black cutting oil (left) makes close control difficult. Operators dislike dirty operating conditions it 
creates. Close control is easier and workers are happier with transparent Sunicut cutting oil (right). 


WHY USE A BLACK CUTTING OIL 
WHEN YOU DON’T NEED IT? 


Sunicut oils give you better visibility 
without sacrificing machining efficiency. 


When trying to maintain close control over 
machines producing precision parts, operators 
can be handicapped by “black-oil blindness”. 
It is hard to see the tools, the workpiece, and 
the finishes. Checking close tolerances is diffi- 
cult when the graduations on micrometers and 
gauges are obscured. 

Worse still, as the operator sees it, are the 
dirty working conditions caused by dark oils. 
His clothes get saturated with hard-to-remove 
stains, and his hands are black from one end 
of the shift to the other. 


Transparent Sunicut oils help keep your op- 
erators happy and will make close control easier 
...and transparent Sunicut oils will do the job 
with no sacrifice in machining speed or finishes. 

To get the full story on Sunicut oils, see your 
local Sun representative, or write SUN OIL 
Company, Philadelphia 3, Pa., Dept. 1-41. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY PHILADELPHIA 3, PA. 


IN CANADA: 


SUN OIL COMPANY 


LIMITED, TORONTO AND MONTREAL 


lw? Oe 


For any machining or grinding operation... 


THERE’S A SUN OIL THAT'LL GIVE YOU 
HIGH EFFICIENCY AND LOW OVER-ALL COST 


No two machine shops have exactly the 
same problems when it comes to selecting 
cutting oils...even when they’re running 
the same job. And, until somebody comes 
up with the truly universal cutting oil, you 
can’t afford to disregard the importance of 
oil selection. Here’s how Sun can help you. 

First, Sun makes a complete line of emul- 
sifying and straight cutting and grinding 
oils. Second, your Sun representative, 
backed up by field engineers, has the nec- 
essary practical experience to recommend 


the oil that will give you both high machin- 
ing efficiency and low over-all costs. 

For the full story about Sun’s cutting 
oils, see your Sun representative ...or write 
Sun O1t Company, Philadelphia 3, Pa., 


— 


® 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPAN Y PHILADELPHIA 3, PA. 


IN CANADA: SUN OIL COMPANY 


LIMITED, TORONTO AND MONTREAL 
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This 35,000-pound die block, made of Finkl FX-TS steel, has a 
forged-in pocket 12”x29”x34”. In addition to the improved physical 
properties, the pocket forging increases the saving in machining 
time. ‘There are many ways, such as this, that Finkl engineers can 


help you when planning die block or forging requirements. 
When you next consider hot work tooling, die blocks or forg- 

ings, consider Finkl for the best. The quality of Finkl Hot Work 

Die Steels is the finest available and costs you less in the long run. 


Finkl die blocks will make a lasting impression with “impressions 
that last.” Our engineers will gladly offer the advantage of their 
knowledge and our experience, There is no obligation. 


Offices in: DETROIT - CLEVELAND + PITTSBURGH + INDIANAPOLIS 
HOUSTON + ALLENTOWN ~* ST. PAUL * COLORADO SPRINGS 
SAN FRANCISCO «+ SEATTLE + BIRMINGHAM + KANSAS CITY 
Warehouses in: CHICAGO + EAST CAMBRIDGE + LOS ANGELES 


A. Finkl & Sons Co. 


2011 SOUTHPORT AVENUE+ CHICAGO 14 


provide tougher, stronger ‘tes 
DIE BLOCK 
HOT WORK 
ORGING 
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to 5 ft. 


The oversize motor drive is 
powered by a NEMA-type motor of 


1% to 7% hp. Controls include for- 
ward, reverse, off and jog 


switches, 
arranged in a watertight mounting. 
A 24-hr. timer is available as optional 
equipment, removed 
from the frame, and the drum height 
is arranged for easy inspection of the 
drum in any position. 
across-the-line 


Drum can be 


The reversing 
starter is protected 
against overload. 


For further information cirele No. 1133 
on literature request card, page 32-B. 


Are Welding Machines 
Three new are 
a 


machines, 
rectifier 


welding 
rectifier, an a.c./d.ec. 
for meta.lic are 


welding and an a.c. 


Heliwelder 
metallic are 


d.c. for inert-gas and 
welding, have been an- 
nounced by Air Reduction. The d.c. 
are welder has improved selenium 
rectifiers for converting alternating 
current to direct current. It features 
a single range of current adjustment. 
The a.c./dc. rectifier supply 
either type of current. Patented con- 
eliminates need for any 
mechanical-type control and selenium 
rectifiers are specifically designed for 
welding duty. As in the d.c. rectifier, 
this is avaiable in 200, 300 and 400 
amp. models, The Heliwelder is avail- 
able in 200 and 300 amp. models. It 
consists of a single-phase transformer, 


trol circuit 


selenium rectifier and stabilizing re- 
permitting the 
select either a.c. or d.c. welding cur- 
rent. High frequency, with a rheostat 
built-in and balancing 
resistor in with transformer 
secondary correct 
for inert-gas welding. 

For further information circle No. 1134 
on literature request card, page 32-B. 


actor, operator to 


control, is 
series 


provides current 


Thread Rolling Machine 


A new circular roll threading ma- 
chine for high production thread roll- 
ing of studs and machine screws has 
been announced by the Sheffield Corp. 
It will produce up to 5200 parts per 


hour, ranging in thread size from 
% to % in. o.d. by 2 in. Rolling 


is performed by two interchangeable 


long. 


and reversible precision ground rolls 
rotating at different speeds and mount- 
ed on heavy duty 


roller bearing 


spindles. 


Parts are fed tangentially 
between the rolls by a revolving work 
feeder ring, falling free after relling 
down a chute to a container. The 
feeder ring can be magazine loaded 
manually or automatically. 


For further information cirele No. 1135 
on literature request card, page 32-B. 


Chromium Plating 


Chrome 
announced 


Electro-Forming Co. has 
custom made units for 
precision hard chromium plating. The 
process permits deposition at the rate 
of 0.000001 in. per min 
ances required by parts which demand 
extreme 


Close toler- 


accuracy, such as gages, are 


TEST HARDNESS OF ANY SIZE, 
SHAPE, TYPE METAL. ‘a 


easy 
‘motion! 


Tis 3007, highs, 


Accuracy gvoronteed by 


Direct reading. N version, N 
Rockwell “A” 35-75 Scale 


Rockwell “B” 5-100 Scale 
Rockwell “C” 10-70 Scale 


individual calibration. 
sles corresponding ¢ 


Rockwell “15N” 70-95 Scale 
Brinell Medium 100-440 Scale 
Brinell Low 50-260 Scale 


Write today for Booklet er[ soo | or demonstration in your shop. 


loads). 


mation? 
letin RS. 


ERNST PATENT 22536632 


NEWAGE internationat 
portable metal hardness testers 


MADE INU GA 


NEWAGE INTERNATIONAL, INC. @ 222 York Road, Jenkintown, Pa. 
DISTRIBUTORS INQUIRIES INVITED 


Want complete infor- 


Write for Bul- 


Lhe 
Torsion 
Balance 
“Company 


KENTRALL Hordness Tester 


MAKES BOTH 
Superficial & 
Regular Tests 


Thoroughly proven in the field over the past two 
years, the KENTRALL makes all Superficial Rock- 
well tests (15, 30 and 45 kg. loads 
Regular Rockwell tests 
(60, 100 and 150 kg. 


), as well as all 
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held to within 0.0001 in. It can plate 
in grooves, recesses and shoulders and 
maintain sharp, clean corners, neces- 


sary for thread gages, taps and drills. 
Close control over time, current den- 


sity and solution temperature are pro- 


vided to guarantee satisfactory and 
uniform performance. The equipment 
unit is integrated, with 
tank size, power, location of anodes 
and all other properly 
related. 


for every 


components 


For further information circle No. 1136 
on literature request ecard, page 32-B. 


Flux Pot 


Helmeco, Inc., has announced a new 
unit for warming and controlling braz- 
prevents 


ing and soldering flux. It 


underheating 
with inefficient, 
too-thick flux and 
overheating with 


corresponding 


dry-out, evapora- 
tion and out-of- 
emulsion flux. The 
Helmeo-Lacy flux 
pots are manu- 
factured in two 
sizes, holding 5 and slightly over 10 
lb. of flux. Exteriors are of satin- 
finish aluminum. Highly glazed vit- 
reous enamel bowls prevent contami- 
nation of the flux. Heating elements 


are completely insulated to insure 
perfect operation and a dial ther- 
mostat allows temperature setting 


adjustments and control. 


For further information circle No. 1137 
on literature request card, page 32-B. 


Welding Nickel-lron- 
Chromium Alloy 

A new electrode and filler wire and 
rod for welding 40% nickel, 21% 
chromium, 3% molybdenum and 31% 
iron alloy has been announced by the 
International Nickel Co. Both prod- 
give X-ray quality welds and 
allow operation in all positions. The 
welds have corrosion resistance and 
strength equal to that of the base 


ucts 


MAY 1956 


metal itself. Made in four convenient 
diameters, 3/32, %, 5/32 and 3/16 in. 
the 135 Ni-o-nel electrodes come in 
14-in. lengths. The 65 Ni-o-nel filler 
wire is produced in diameters of 0.035, 
0.045 and 0.062 in. on disposable spools 
welding consumable 
process. It is produced in 36-in. 
straightened and cut lengths for 
tungsten-are process and is available 
in 5 diameters. 


For further information circle No. 1138 
on literature request ecard, page 32-1. 


for inert gas 


Buffs 


Hanson-Van Winkle-Munning has 


announced new steel centers for its 
finishing 


buffs to make the metal 
wheels capable of 
dissipating frac- 
tional heat fast 
enough to keep 
the buff cool under 
all practical oper- 
ating conditions. 
The new center, 
composed of two 
steel discs, also provides stronger sup- 
port for the buffs. The buffs are 
available either Binderized, impreg- 
nated with the same compound that 
is used for cutting or untreated. They 


come with 3, 5, 7, or 9 in. inside 
diameters with outside diameters as 
needed. 

For further information circle No. 1139 
on literature request card, page 32-B. 


Direct Reading Spectrometer 
A new direct reading medium quartz 
spectrometer has been announced by 


Jarrell-Ash Co.: The new instrument 


will perform analyses for up to 11 


in 2 min. or less with 
indicated 

The direct reader 
that the accuracy is 
limited only by factors inherent in 
the excitation conditions or in the 
The ratio of the intensities 
wave lengths in a 
source can be determined 


constituents 


results on a meter or a 


recorder. has been 


designed so 


sample. 
at two 
controlled 


steady, 


For shop or field—a new 


Portable 


Use this compact, precision tensile tester to test 
strip steel, wire, bolts, spot welds, or anything 
else within its 4,000 lb. capacity. Besides its use 
for inspection work in the shop, this portable 
device provides a convincing method of demon- 
strating the tensile strength of various materials 
in sales demonstrations and trade shows. 


Only a moderate pull on the crank is sufficient 
to apply the maximum load. Results are easily 
read from the load gauge. Simple to use, anywhere, 
any time. Write for catalog sheet and price. 


DETROIT TESTING MACHINE COMPANY 


9384 Grinnell Avenue, Detroit 13, Michigan 
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COMBINES 


PRECISION 
VERSATILITY 
COMPACTNESS 
MODERATE 
cosT 


EXTRA HEAVY 
BEARINGS PERMIT 
ROLLING NEWEST 
AND TOUGHEST 
METALS 


MODEL 4-053 is the newest and finest Precision Rolling 
Mill engineered especially for metallurgical and research labora- 
tories in industry and colleges . . . or for a production mill in 
many applications. Extremely flexible it can be used as (1) a 
two-high, (2) a four-high with work rolls driven, and, (3) a four- 
high with back-up rolls driven. This unique three-way drive, and 
a full line of accessories, permit a complete range of reductions 
in both hot and cold rolling. Write for complete specifications or 
copy of our rolling mill catalog. 


FENN 
ENGINEERING SERVICE 
is available at all times to help 
‘you solve rolling problems. Fenn 
engineers will also gladly test-roll 
samples of your materials. 


Precicion Wire Shaping Wire and Tube 
Rolling Mills Turks Heads Mills Drawing Machines 


Swaging Machines 


with a coefficient of variation of about 
0.25%. 

For further information circle No. 1140 
on literature request card, page 32-B. 


Portable Hardness Testers 


A portable metal hardness tester 
that provides direct readings corre- 
sponding to Rockwell A, B or C scales 
or Brinell medium or low scales has 
been announced by Newage Interna- 
tional, Inc. A direct reading can be 
made by placing the tester on the 
metal, pressing the handgrips down 


and reading the dial. Each instru- 
ment is individually calibrated to 
+1.5 points Rockwell and 5 points 
Brinell. The tester is used on a wide 
range of metal parts or products, 
thick or thin sections, flats or rounds. 
All instruments are furnished com- 
plete with diamond penetrator and 
one test block. For continuous-run 
testing, a bench adapter is available. 


For further information circle No. 1141 
on literature request card, page 32-B. 


Forging Heater 


An application of gradiation heat- 
ing principles to fast heating for 
high-production forging has been an- 
nounced by the Selas Corp. of America. 
A gas-fired machine heats % in. diam. 


by 1 in. long stainless steel slugs to 
forging temperature of 2100° F. 
delivering one every 5 sec. The equip- 
ment is completely self-contained with 
all necessary combustion, handling 
and temperature controls. 


For further information circle No. 1142 
on literature request card, page 32-B. 
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A new electric pen that will etch 
ferrous and nonferrous 
been announced by Newage Interna- 
Through a magnetic vibrating 


Embodying all 


Furnace carries 


the widely acclaimed Pereco-quality 
Model TF-12 Pereco Heat Treating 
“packaged” design another step for 


provided with ball bearing casters-—per 
mitting it to be easily moved to any location, ready for 
* upon connection to power source. On 
the job wherever needed—-with an operating tempera 


and a 36” w. x 48” d. x 12” h. work 


Door is foot controlled, air-lift, with auto 
operating flame curtain. For full details 
of the many features, or variations, of this versatile 
» Pereco today. 


PERENY EQUIPMENT COMPANY 
Dept. 9, 893 Chambers Road Columbus 12, Ohio 


PERECO 


system a short continuous are is pro- 
duced, thus enabling the user to etch 
the hardest tempered 


, gold and silver. 


Electric FURNACES 


filing or destroying the article. 
For further information circle No. 1143 


on literature request card, page 32-B. 


Potentiometer-Recorder 

Wheelco Instruments Div., 
nounced its new Series 8000 electronic 
potentiometer-recorder 


It is available in 
a wide range of 


measure, indicate, 


a permanent rec- 
ord of such vari- 
ables as temperature, 
hydrogen ion (pH) and other quan- 
tities that can be resolved into elec- 


For further information circle No. 1144 
on literature request card, page 32-B. 


Centrifugal Fans 
in centrifugal 
giving them efficiency and low noise 
levels has been announced by Chicago 
Blower Corp. A wide range of wheel 
diameters is available in both Type B, 
backward curved fans, 
forward curved fans. 
hot air and gases up to 600° F. and 
may be used in drying ovens, driers 
and other industrial process applica- 
Housings are of continuous- 


Let your production ride around 
‘corners on the new low cost 
OMNIFLEX belt. Short turning 
rodius, light weight, eesily in- 


They can handle 


ASHWORTH BROS., INC. 


WINCHESTER, VIRGINIA 
£44 
+ Chalone,N C «+ + Cleveland + Dalles « Dewow 


* Los Angeles Lowwille New Yor + Philedelphie « Rochewer 


weld heavy plate steel construction. 


+ Canedian Rep , PECKOVER LID, leronte Montreal 


weerr foe 
MLUSTRATED CATALOG 


Etching 
te 
| om | 
| Youe Jt A 
carbide mark- EREN 
aj) NEW 
iy 
OMNIFLEX, 
(| g BELT 
vhich _ECONOMICA FLEXIBLE 
siziied and maintained. 
Atlenta 
All motor and bearing bases are + So Lows + Pvt 
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with TOCCO* Induction Heating 


Progressive engineers at Clark Equipment Company's Axle Division recently 
adopted TOCCO Induction Heating for hardening the inner wheel bearing 
seats of their axle housings. TOCCO*-hardening is strictly a “quality 
specification” — part of Clark's never-ending program of product improvement. 


Look At These Results! After testing various methods 
of surface treatment including flame hardening and shot 
peening, TOCCO induction hardening was selected be- 
cause the average improvement in fatigue life was greater 
than with any other type of surface treatment. The im- 
provement in fatigue life with TOCCO equipment is 
approximately 400%. 

In addition to improved fatigue life, surface wear resist- 
ance and improved grindability are achieved. 

Fatigue test consisted of loading axle housing on spring 
seats to approximately twice the rated load and strok- 
ing at 180 cycles per minute. 


THE OHIO CRANKSHAFT COMPANY 


Per cent Improvement 
In Fatigue Life Over 
Standard Production 


50% 
300% 
400% 


In your search for ways to improve your product to meet 
today’s tightening competition, don’t overlook TOCCO as 
a sound means of improving product quality, increasing 
production speed and lowering production costs. 


Hardening Process 


Flame Hardening ...... 


TOCCO Induction Hardening .. . 


-——————— Mail Coupon Today 


NEW FREE 


BULLETIN 


THE OHIO CRANKSHAFT CO. 

Dept. R-5, Cleveland 5, Ohio 

Please send copy of “Typical Results of 
TOCCO Induction Hardening and Heat 
Treating.” 


Name 


Company 


Address___.. 


| 
| 
| 


City. Zone State 
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Special 200 kw installation heats 
‘ 1550°F in just 30 seconds. 
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out temperature variation or stratifi 
cation. Temperature uniformity has 
been improved because of the inter 


more 
NEW DEVELOPMENTS 
THE CHEMICAL 
CORPORATION 


connecting plenum chambers above and 
below the heater. Incoming air is 


LUSTER-ON OLIVE DRAB N. D. 


A dark, herd, stable olive drab 
coating. Applied in about 15 
seconds at room temperature. 
Gives maximum corrosion pro- 
tection. Meets most rigid specifi- 
cations. Available in one pack- 


formed from a heavy gage solid steel 
plate, broken and punched and then 


welded at the corners. 


For further information cirele No. 1145 _ 
on literature request card, page 32-B. preheated and mixed with heated air LUSTER-ON D 
in the air plenum before it begins its A powdered product to produce 
Laboratory and horizontal flow through the oven’s @ bright clear conversion coat- 
Production Ovens working chamber. New controls and ing on zine and cadmium. 
‘ the “Whirlblast” convection system LUSTER-ON ACTIVATOR 
Despatch Oven Co. has announced 
li assure even heat throughout the work Designed for preparing @ 
ts Row line ¢ sertes laboratory and ing chamber in production ovens, too alloy die casting prior to treat- 
production ovens in three temperature Oven bodies have been engineered to ment in our Luster-On acid 


baths. Also serves as a mild 
cleaner. However, heavy soil 
and maximum heat recovery. must be handled by a pre- 
, For further information circle No. 1146 cleaner. 

tems that assure a constant heat with- on literature request card, page 32-B. LUSTER-ON NS 


ranges, 100 to 500° F., 250 to 650° F. 
and 450 to 850° F. Laboratory ovens 
are equipped with air convection sys- 


allow for fast loading and unloading 


The answer to “spotting out” 
troubles on thin copper and 
brass plate, especially under 
humid conditions. Improves od- 
hesion, provides leveling action, 
saves lacquer. Eliminates finger- 
prints before assembly. 


LUSTER-ON ALUMINUM 
SEALER (222-M) 


Produces a chromate film on 
aluminum thet provides excel- 
lent corrosion protection and 
con serve as a paint base. Now 
can be dyed in many attractive 
pastel colors. Meets require- 
ments of Government Spec. 
MIL-C-5541. 


Only 
One Man 
Needed to 

Operate This 


ROCKWELL 
ROTARY 
FURNACE 


for Forging + Heat Treating entho 
Annealing + Hardening « Sintering 


Ask tor literature. Send a sample 
for free laboratory treatment 


@ Loading and unloading at same sta- lbs. per hour at temperatures to 
tion, with plenty of time for other 2500° F. 
work. 


@ Electric-ribbon, resistance and glo 


@ Heating hood may be removed for bar; gas—direct or radiant tube; oil 
access to hearth. or combination fuels 

@ Standard hearth diameters—3 ft. to @ Controlled atmosphere, if desired. 
6 ft. for production of 150 to 2000 Write for complete information 


CORPORATION 


70 WALTHAM AVENUE 
SPRINGFIELD, MASS. 


W. S. ROCKWELL COMPANY 


FURNACES * OVENS « BURNERS * VALVES * SPECIAL MACHINERY 


2046 ELIOT STREET . FAIRFIELD, CONN. 
Soles Representatives in Principal Cities 
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DESPATCH 


A technique in spraying developed by the 
Ford Motor Company results in exciting rain- 
bow pastels . . . plus new speed in paint applica- 
tion .. . faster color changeover . . . and superb 
quality of finish. 

DEsPATCH built and installed the Down 
Draft Spray Booth shown above in Ford’s 
Dearborn plant. Wealth of production experi- 
ence assures the highest standard of perform- 
ance from DESPATCH equipment. There’s a 
DEsPATCH-trained resident engineer near you. 
Why not talk to him about your finishing re- 
quirements? 


DE: SPATCH 


OVE: A COM! 


DOWN DRAFT 
SPRAY BOOTH 


Photo of interior of L<éS- 
PATCH spray booth shows 
down draft air flow. Notice 
the wide working area . 
around the production line. 


Write for NEW 
Bulletin 51 


Just off the presses! . .. 16 colorful 
pages of suggestions, tips and 
ideas on modern waytto echieve 
better finishes, faster prod: 

ond smoother handling of metal 
products... ot lower cost. 


Minneapolis Office—619 S. E. 8th St. 
Sales and Service in All 26 Principal Cities 


PIONEERS IN ENGINEERING FINISHING SYSTEMS FOR INDUSTRY 


METAL PROGRESS 


| 
q 
=) 
| 
| 
. 
/ 
4, 


1148. Abrasion Tester 

Bulletins on durable precision instru- 
ment for evaluating the resistance of sur- 
faces to rubbing abrasion. Taber Inst. 


1149. Abrasive Wheels 

Operating suggestions and recommend- 
ed wheels for finishing stainless. Man- 
hattan Rubber Div. 


1150. Alloy Castings 
Bulletin 3150-G on castings for heat, 
corrosion, abrasion resistance. Duraloy 


1151. Alloy Chart 

Comparison of AISI, SAE, ACI, AMS, 
WAD and PWA chromium and chromi- 
um-nickel stainless specifications. Can- 
non-Muskegon 


1152. Alloy Steel 
68-page “Aircraft Steels” 


vised military specifications. 
list. Ryerson 


Alloy Tools 
ae book on cast Stellite tools for 
metal cutting. Haynes Stellite 


includes re- 
Also stock 


1154. Aluminum Alloys 

Book on analysis of aluminum, brass, 
bronze alloy specifications. Sonken-Gal- 
amba Corp. 


1155. Aluminum Die Castings 
Bulletin on design and manufacture of 
aluminum die castings. Hoover Co. 


1156. Aluminum Extrusions 
28-page book on extruded aluminum 
roducts. Design, tolerances, applications. 
evere 


1157. Aluminum Extrusions 
Data on commercial aluminum extru- 
sions. Superior Industries 


1158. Analysis of Nickel Aleve 
an age Technical Bulletin T-36, “M 

or Chemical Analysis of Nickel and 

High Nickel Alloys”. International Nickel 


1159. Are Welding 

Folder on carbon and low allo 
wire for submerged arc welding. 
Thermit 


1160. Atmosphere Cooling 

Bulletin T-40 on automatic heat treating 
units with centrolled atmosphere cooling. 
Ipsen Industries 


1161. Atmosphere Furnace 
Bulletin on centroled atmosphere fur- 
nace. Industrial Heating Equipment 


1162. Atmosphere Furnace 
Information on mechanized batch-type 

atmosphere furnaces for gas cyaniding, 
as carburizing, clean hardening or car- 
nm restoration. Dow Furnace 


steel 
etal & 


1163. Atmes 

8-page Bulletin 155 discusses follow- 
ing controlled atmospheres: RX, DX, NX, 
HNX, AX, HX. Compositions, applica- 
tions, effects on steel, drawings of genera- 
tors. Surface Combustion 
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new 
literature 


1164. Atmecyheres 

Bulletin on generator 
pure nitrogen with a Ld e hydro- 
gen content. Baker & Co. 


1165. Basic Steelmaking 

12-page bulletin on how to make basic 
electric steel. References. Basic Refrac- 
tories 


1166. Bearings 

20 data sheets give special properties 
and case histories for new Rulon oil-free 
bearing material. Dixon Corp. 


1167. Beryllium Copper 

New 4-page folder on beryllium copper 
for molds and dies for plastics, forging 
dies, forming and drawing dies and dies 
for zinc die castings. Beryllium Corp. 


1168. Beryllium Copper Strip 

New 12-page Bulletin 6 on available 
alloys, tempers, sizes and tolerances. Penn 
Precision Products 


1169. Black Oxide Coatings 

8-page booklet on black oxide coatings 
for steel, stainless steel and copper alloys 
Du-Lite 


1170. Blackening Copper 

Bulletin of operating instructions for 
blackening and coloring copper und cop- 
per alloys. Enthone 


1171. Blast Cleaning 

8-page bulletin 1403 on liquid blast 
cleaning equipment. Drawings of cabinets. 
Pangborn Corp. 


1 Bolts 

4 ~ ge booklet on high-strength bolt- 
ing for structural joints includes ASTM 
specifications covering this bolting ma- 
terial. Bethlehem Steel 


1173. Brazing 

16-page pocket-sized guide to selective 
gy for low temperature silver braz- 
ing. American Platinum 


1174. Brazing Alloys 

Bulletin on application of six types of 
copper and silver brazing alloys United 
Wire & Supply 


1175. Brinell Machine 


Data on semi-automatic Brinell test- 
ing machine. Detroit Testing Machine 


1176. Calibrating Machine 

Bulletin 115 on calibrating system for ac 
curate measurement of mechanical forces 
Morehouse Machine 


1177. Carbon Control 

Bulletin SC-168 on system for auto- 
matically controlling carbon potential in 
continuous and batch furnaces. Surface 
Combustion Corp. 


1178. Carbon Control 

Technical report on instrument for con- 
trol of carbon potential of furnace atmos- 
pheres. Lindberg Eng'g 


1179. Carbonitriding 

Literature on Ni-Carb (carbonitriding) 
treatment for surface hardening. Ameri- 
can Gas Furnace 


1180. Castings 
New 16-pa page booklet “Cast to Outlast 
Destructive vice”, gives latest infor- 
mation and case histories on use of 
centrifugal and precision investment cast- 
ings. International Nickel Co. 


1181. Ceramic Tools 
10-page sapere on machining steel with 
ceramic t includes pe ceramic 


tools, new-type tool h geometry of 
ceramic tools. Norton 


1182. Chromate Finishing 


Data file on proseal products for con- 
version coatings on cadmium, aluminum, 
zinc. Swift Industrial Chemical 


1147. Cemented 
Carbides 

66-page metalworking catalog 
contains specification informa- 
tion on standard brazed carbide 
holders, standard 


throw 


tools, tool 


carbide inserts, 


away 


blanks for twist drills, bushings, 
guide rings, valve 
seats. It also includes data on 


balls and 


most effective cutting speeds for 
carbide machine tool 
horsepower requirements, car- 
bide tool geometries and car- 


tools, 


bide grade selection. The new 
machinability computer is also 
described. Carboloy Dept., Gen- 
eral Electric Co 


1183. Chromate Finishing 

File on chromate conversion coatings 
for prevention of corrosion and paint-base 
treatment of nonferrous metals. Allied 
Research Products 


1184. Chromium Stainless 
12-page book on fabrication and use of 
type 430 stainless steel. Sharon Steel 


1185. Cleaner 

Bulletin on solvent detergent for power 
washers that cleans and pretects against 
rust, Oakite Products 


1186. Cleaners 

Folder on immersion, electrolytic, spray 
cleaners, phosphate coaters, strippers, 
drawing compounds, additive agents. 
Nerthwest Chemical 


1187. Cleaners 


New 4-page bulletin on cleaners for 
prepering metallic surfaees for electro- 
lating, anodizing, painting. Hanson-Van 
ink le-Munning 


1188. Cloning 
44-page beoklet, “Some Good Things to 
Know About Metal Cleaning”, discusses 
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“EQUIPMENT 


FERROSILICONS 
HIGH-CARBON FERROCHROMES 
LOW-CARBON FERROCHROMES 

LOW-CARBON FERROCHROME SILICONS 
SILICOMANGANESE 
OTHER SPECIALTY ALLOYS 


Pouring ferroalloys at Globe Metallurgical Corporation, 
Beverly, Ohio. Inset: Ferrosilicons are made from high 
quality raw materials, assuring a clean metal free from 
segregation and inclusions. 


your ferroalloy needs 


Your specific ferroalloy needs are exactly mei 
by this modern, new Beverly, Ohio, plant. 
With six electric furnaces, Globe has a com- 
bined capacity of 44,000 KVA. The Beverly 
plant is ideally situated for distribution of its 
diversified line of ferroalloys by rail, water 
and truck. A highly competent staff of opera- 
tors, research and metallurgical engineers is 


available for consultation on your needs. 


CHICAGO GINCINNAT! « DETROIT « DULUTH 
GREENSBORO «+ ST.LOUIS « WASHINGTON 
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tank, barrel and machine cleaning, pick- 
ling. zinc phosphate coating, rust preven- 
tion and other processes. Oakite 


1189. Cleaning Compounds 

Data sheets on heat treating, plating 
and finishing compounds; rust inhibitin 
and quenching oils. Swift Industria 
Chemical 


1190. Cold Finished Steel 


l§-page booklet on 10 grades of cold 
finished steels. Analysis, machinability, 
heat treatment, wear resistance. Jones & 
Laughlin 


1191. Combustion Control 

20-page booklet on combustion of vari- 
ous fuels and portable instrument to 
measure content of oxygen and combus- 
tibles. Cities Service Oil 


1192. Comparator 

Bulletin on electric comparator for ex- 
ternal measurements of parts from gage 
blocks to production parts. Metron Instru- 
ment Co 


1193. Compressors 

12-page bulletin 126-A on application of 
turbo compressors to oil and gas-fired 
equipment used in heat treating, agita- 
tion, cooling, drying. Performance curves, 
capacities. Spencer Turbine 


1194. Continuous Casting 

24-page book, “Better by the Mile” 
describes how the Rossi continuous cast- 
ing machine works. History of continuous 
casting. Scovill Mfg 


1195. Controlled Atmospheres 
Bulletin 753 on generator for atmos- 
pheres for hardening, brazing, sintering 
and annealing carbon steels. Hevi Duty 


1196. Controllers 

80-page catalog 8305 on nonindicating 
electric, electronic and pneumatic con- 
trollers for temperature, pressure and 
humidity. Minneapolis-Honeywell 


1197. Controllers 

12-page booklet on temperature controls 
and special purpose controllers. Opera- 
tion, installation. Assembly Prod. 
ucts, Inc 


1198. Copper Alloys 
64-page book on free-cutting brass 
copper and bronze. Chase Brass 


1199. Copper Alloys 

24-page manual on alloys in rod form 
Typical parts. Specifications covering 
alloys described. Mueller Brass 


1200. Corrosion Resistance 

20-page bulletin on copper alloys for 
corrosion resistance. Table gives applica- 
bility in 150 media. Ampco 


1201. Corrosion Resistant Alloy 
20-page booklet on nickel, chromium, 
molybdenum, iron alloy gives chemical 
composition, corrosion data properties 
and welding characteristics Haynes Stellite 


1202. Creep Testing 
Bulletin RR-13-54 on new creep testing 
machine. Riehle 


1203. Cutting Machine 


Folder on universal power cutter for 
plate and sheet metal working. Nord 


1204. Cutting Speeds 

Wall chart shows proper cutting speeds 
with various surface speeds for aluminum 
stock in automatic screw machines 
Kaiser Aluminum 


1205. Cutting Tools 

New 4-page bulletin includes physical 
and mechanical properties and results of 
a series of machining trials. Stupakoff 
Div., Carborundum Co 


1206. Definitions 


36-page glossary of over 150 terms on 
cast iron. International Nickel 
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1207. Degreasing 

New bulletin on OPNT vapor degrease: 
describes and diagrams its construction 
Circo Equipment 


1208. Desealing Stainless Steel 

Bulletin 25 on descaling stainless steel 
and other metals in molten salt. Hooker 
Electrochemical 


1209. Diamond Polishing 


8-page booklet on metallographic pol- 
ishing with diamond abrasive and its 
advantages over silicon carbides. Elgin 
National Watch Co 


1210. Die Casting 

24-page catalog describes die casting 
process, machines and products. Insiruc- 
tions on installation of die casting ma- 
chines, designing and fabricating dies 
DCMT Diecasting Machines 


1211. Die Casting Machines 

New bulletin on model 400-N die casting 
machine for aluminum, brass, magnesium 
zinc, lead and tin alloys. Cleveland Auto- 
matic Machine Co 


1212. Die Steel 
Folder on steels for plastic molding and 
die casting. Crucible Steel 


1213. Dynamometers 

4-page folder on precision dynamom- 
eters for measuring traction, tension or 
weight. Capacities from 0 to 500 Ib. to 0 to 
100,000 Ib C. Dillon 


1214. Electric Furnace 

Bulletin on box-type, pre-heat and 
hardening furnace with automatic at- 
mosphere contamination control. Pacific 
Scientific 


1215. Electric Furnaces 

Brochure on electric heat treating, melt 
ing, metallurgical tube, research and sin- 
tering furnaces. Pereny Equipment 


1216. Electric Melting 

Bulletin 527 on compact are furnace 
Melt time and power consumption for 
four alloys Detroit Electric Furnace 


1217. Electron Tubes 

8-page directory of interchangeability 
of Machlett tubes with others. Machlett 
Laboratories 


1218. Electroplating 

Bulletin on electroplating lists key 
characteristics of 16 processes. Hanson 
VanWinkle-Munning 


1219. Fasteners 

New 24-page booklet covers technique 
of manufacture, proper installation, bibli 
ography. National Machine Products Co 


1220. Fasteners 

64-page catalog of stainless steel fasten 
ers lists 9000 items and sizes in different 
stainless analyses. Anti-Corrosive Metal 
Products 


1221. Fatigue of Magnesium 

18-page paper, “Plastic Flow and Work 
Hardening in Magnesium 
Alloys During Fixed-Deflection Fatigue 
Tests". Dow Chemical 


1222. Ferro-Alloys and Metals 
104-page book gives data on more then 

250 different alloys and metals produced 

by the company. Electro Metallurgical 


1223. Filters 

32-page booklet on filters, mixers, pumps 
and tanks for liquid processing. Alsop 
Engineering 


1224. Finishing 

Two %8-page bulletins on dip tank and 
flow coat finishing describe processes, ad 
vantages and disadvantages of each. Du 
Pont Finishes Div 


1225. Finishing Barrel 


Data on new heavy duty barrel for fin 


BAKER'S 


new, up-to-date, 
more complete 
handbook on 


4 
14] 


Yours FREE 
for the asking! 


Newly revised and expanded, with de 
tailed data, technical information, and 
the many different applications of 
Rhodium Plating. Of interest to both 
manufacturers and electroplaters 
Send for this valuable handbook 


PRECIOUS 
METALS 


113 ASTOR STREET, NEWARK 5, J. 
NEW YORK « CHICAGO 
SAN FRANCISCO + LOS ANGELES 
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Have you heard 

about the new 

+ | Wheelco 

Wheeleo Potentiometer-Recorder? 
Instruments 


Yes, now you can come to Wheelco, 
long-time leader in the control field, for 
the all-new Series 8000 Electronic Po- 
tentiometer-Recorder of the null-balanc- 
ing type. This completely self-contained 
unit requires only an external sensing 
device for measurement, indication, con- 
trol, and permanent recording of variables such as temperature, speed, 
strain, hydrogen ion (pH), and other quantities which can be re- 
solved into electrical signals. 


You save in many ways when you specify the Wheelco Recorder. You 
get precision control of temperature; accurate, dependable recording 
of operating data; simplified adjustment and scale changing; and 
minimum maintenance. There are many other advantages in dealing 
with the firm which offers the most complete line of instruments 
available. 


Write now for Bulletin F-7747 which tells the complete story of the 
Wheelco Series 8000 Potentiometer-Recorder. Or, call your Wheelcc 
field engineer . . . he will get your copy to you immediately! 


WHEELCO INSTRUMENTS DIVISION 


Barber-Colman Company 
DEPT. E, 1518 ROCK STREET, ROCKFORD, ILLINOIS 


BARBER-COLMAN of CANADA, Ltd., Dept. E, Toronto and Montreal, Canado 


ishing stamped, forged and machined, cast 
parts. Lord Chemical 


1226. Firebrick 

New 28-page bulletin R-34 on properties 
and characteristics of 5 kinds of firebrick. 
Typical applications. Tables of brick 
quantities for arches of different sizes 
and shapes. Babcock & Wilcox, Refrac- 
tories Dw. 


1227. Flaw Location 

New 4-page pamphlet discusses all as- 
pom of flaw location with dye penetrants 
rom precleaning to interpreting results. 
Turco Products 


1228. Flow Meters 


Bulletin 201 on flow meter for gas used 
in heat treating. Waukee Eng’g 


1229. Forging Hammers 

2A4-page brochure describes construction 
and use of steam drop hammers. Erie 
Foundry 


1230. Forgings 

94-page book on die blocks and heavy- 
oF forgings. 20 pages of tables. A. Finkl 
& Sons 


1231. Forgings 

6-page brochure on cored forgings of 
aluminum and other nonferrous metals 
Advantages. Weatherhead Co. 


1232. Formed Shapes 

New 26-page catalog No. 1555 contains 
drawings and dimensions of more than 100 
shapes. Roll Formed Products Co. 


1233. Furnace Maintenance 

16-page “Maintenance Guide for Electric 
Heat Treating Furnaces’ on preventive 
program. Hevi Duty Electric 


1234. Furnaces 


40-page book describes gas and electric 
furnaces and applications. Four basic 
types of atmos om Glossary of heat 
treating terms. Westinghouse 


1235. Furnaces 

Bulletin 424R on gas, oil, and electric 
revolving retort furnaces for annealing, 
hardening, drawing. W. S. Rockwell Co. 


1236. Furnaces 

32-page catalog of industrial equipment 
includes furnaces and furnace accessories, 
special valves, mechanical equipment, 
materials handling equipment. Salem- 
Brosius 


1237. Furnaces 

Brochures on r furnaces, nitriding, 
austempering, and martempering and salt 
baths. A. F. Holden 


1238. Furnaces 

Bulletin on electric heat treating fur- 
naces describes five series and accessories 
Lucifer Furnaces 


1239. Furnaces 

Suggestions and check points for proper 
service and maintenance of furnaces are 
included in March Metal Minutes. Sun- 
beam Corp. 


1240. Furnaces 

High-temperature furnaces for temper- 
atures up to 2000° F. are described in Bul- 
letin. Carl-Mayer Corp. 


1241. Furnaces, Heat Treating 

32-page catalog on high-speed gas fur- 
naces for heat treating car and alloy 
steels; also pot furnaces for salt and lead 
hardening. Charles A. Hones 


1242. Gold Plating 

Folder on salts for bright gold plating. 
Equipment needed. Sel-Rex 
1243. Graphite 

20-page brochure on significance of 
graphite as electrodes, anodes, molds and 


specialties in electrometallurgy and elec- 
trochemistry. Great Lakes Carbon 


METAL PROGRESS 


| 
i ea 3 
a 
28 


1244. Graphite Molds 
Data on two types of molds for casting 
magnesium, steel, copper, brass and other 
metals. National Carbon 


1245. Grinding Magnesium 

Data on how to grind and polish mag- 
nesium alloys includes grinding wheel 
recommendations, procedures, dust collec- 
tion and safety precautions. Norton 


1246. Hardness Tester 

Bulletin on Brinell tester with ‘est 
head for deep and offset testing. King 
Tester Co. 


1247. Hardness Tester 

13-page booklet on microhardness tester 
with optional Vickers or Knoop diamond. 
Geo. Scherr 


1248. Hardness Tester 

Data on hardness testing scleroscope 
with equivalent Brinell and Rockwell C 
numbers. Shore Instrument 


1249. Hardness Tester 

Bulletin on Impressor portable hardness 
tester for aluminum, aluminum alloys 
and soft metals. Barber-Colman 


1250. Hardness Tester 

Data on portable tester with five most 
widely used hardness scales. Co. for Tech- 
nical Progress 


1251. Hardness Tester 

4-page bulletin on tester for both super- 
ficial and regular hardness testing. Tor- 
sion Balance Co 


1252. Hardness Tester 

New bulletin on Wolpert-Gries Micro- 
Reflex hardness tester for loads from 10 to 
3000 g. Gries Industries, Inc 


1253. Hardness Testers 

Folder on portable hardness testers for 
testing of various sizes, shapes and types 
of metal. Newage International 


1254. Hardness Testers 
20-page book on hardness testing by 
Rockwell method. Clark Instrument 


1255. Heat Treating Fixtures 

24-page catalog B-8 on muffles, retorts, 
baskets, other fixtures for heat treating in 
gas or salt baths. Rolock 


1256. Heat Treating Fixtures 
12-page bulletin on wire mesh baskets 
for heat treating and plating. Wiretex 


1257. Heat Resistant Alloy 


6-page bulletin on high-heat resistant 
muffles and retorts. Electro-Alloys 


1258. Heat Treating 
Data sheets on tempering salts, neutral 
salts, quenching oils. Swift Industrial Oils 


1259. Heat Treating 

Bulletin 14-T on ovens for heat treat- 
ment of aluminum and other low-temper- 
ature processing. Young Bros. 


1260. Heat Treating 
Bulletin describes baskets, crates, trays, 
furnace parts for heat treating. Stanwood 


1261. Heat Treating 
Reference sheet gives procedures for 


preparing parts for heat treating. Metal 
Treating Institute 


1262. Heat Treating Aluminum 

New bulletin SC-171 on furnaces, soak- 
ing pits, annealers, batch units for heat 
treating, melting, investment casting alu- 
minum and other light alloys. Surface 
Combustion 


1263. Heat Treating Ammonia 
24-page “Guide for Use of Anhydrous 
Ammonia” describes heat treating and 
other metallurgical uses. Nitrogen Diw. 
1264. Heat Treating Belts 


Catalog of conveyor belts and data for 
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their design, application and selection. 
Ashworth Bros. 
1265. Heat Treating Fixtures 


24-page catalog on heat and corrosion- 
resistant equipment for heat treating and 
chemical processing. 30 classifications of 
equipment. Pressed Steel 


1266. Heat Treating Fixtures 
Folder on carburizing boxes, trays, heat 
treat fixtures and baskets. Misco 


1267. Heat Treating Furnaces 

12-page booklet on various heat treating 
furnaces contains chronology of advances 
in heat treating furnaces Holcroft 


1268. Heating Elements 

24-page Bulletin H on electric heating 
elements. Includes extensive tabular data 
on physical and electrical specifications 
for various sizes. Globar Div. 


1269. Heliare Welding 

Pocket-sized folder contains current 
ranges and sizes for electrodes with table 
on current and number of passes required 
to weld various metals. Linde 


1270. High-Alloy Fabrication 


4-page bulletin on high-alloy assemblies 
for chemical, petroleum, food, petrochem- 
ical, pharmaceutical and other process 
industries. General Alloys 


1271. igh Vrequency Welding 
Report on making aluminum tubing by 

high-frequency resistance heat method at 

pe Co. of Canada. New Rochelle 
00 


1272. High-Strength Steel 

New 24-page booklet gives technical in- 
formation and applications of high- 
strength, weldable, alloy steel. Lukens 
Steel 


1273. High-Temperature Steels 
87-page book on factors affecting high- 
temperature properties. 45 pages of data 
on tensile, creep and rupture pPptes of 
21 high-temperature steels. U. S. Steel 


1274. High-Vacuum Furnaces 

12-page brochure No. 790 on vacuum 
furnaces for melting and casting titanium, 
zirconium, germanium, copper, iron and 
steel. Also furnaces for annealing, hard- 
ening, brazing. F. J. Stokes 


1275. Humidity Recorders 
New 6-page bulletin on portable record- 


ers for humidity and temperature. Bristol 
Co 


1276. Hydrogen Atmosphere 
Bulletin on equipment for supplying 

hydrogen with oxygen content leas than 

one part per million and dew point to 
70° F. Baker & Co. 


1277. Induction Furnace 

New 4-page folder on combination in 
duction melting and holding furnace and 
automatic pouring unit. Ajax Engineering 


1278. Induction Hardening 
Bulletin M-1938 on induction hardening 

machine gives advantages and application 

of system. Cincinnati Milling Machines 


1279. Induction Heaters 

New bulletin on low-frequency induc- 
tion heating describes units for brass, 
copper, titanium, steel, forgings, light 
metal extrusion presses. Magnethermic 


1280. Induction Heating 

12-page booklet B-6519 on equipment 
for induction heating for forging, hard- 
ening, annealing and metal joining. West- 
inghouse Electric 


1281. Induction Heating 

New 12-page bulletin gives descriptions, 
technical data on various sizes. Water 
systems diagrams and standard accessory 


equipment. High Frequency Heating Div., 
Lindberg Engineering 


1282. Induction Heating 
60-page catalog tells of reduced costs 
and increased speed of production on 
hardening, brazing, annealing, forging or 
melting jobs. Ohie Crankshaft 


1283. Induction Meltin 
16-page booklet 14-B on high-frequency 
converter type furnaces for induction 
heating and melting of ferrous and non- 
ferrous metals. Ajax Electrothermic 


1284. Industrial Fans 

New bulletin C-102 on fans for hot air 
and gases to 600° F. describes application 
of forward and backward curving blade 
fans. Chicago Blower 


1285. Industrial Heating 

20-page handbook classifies industrial 
ovens and gives pointers on oven selec- 
tion. Michigan Oven Co 


1286. Inert Gas Weldin 

New catalog on COs systems a weld- 
ing. Gas flow obtained from each unit and 
typical welding applications. Pure Car- 
bonic Co. 


1287. Instruments 
Bulletin 70-105 on Protectron for me- 


chanical overload detection. Sperry Prod- 
ucts 


1288. Instruments 

34-page book describes 37 instruments 
for electrical, physical, resistance-weld- 
ing, ultrasonic and other measurements 
Brush Electronics 


1289. Instruments 

New bulletin on manometer-type in- 
struments for pressure, flow and liquid 
level. Meriam 


1290. Instruments 

20-page booklet on Hilger optical in- 
struments including absorptiometer, spec- 
trophotometer, comparator, spectrographs, 
microscopes. Jarrell-Ash 


1291. Insulation 


New 20-page catalog on thermal insula- 
tions and refractories for application at 

400° F. to +3000° F. Composition, physi- 
and thermal properties. Johns 
ville 


1292. lon Exchange 

6-page reprint on treatment of certain 
plating solutions by ion exchange. Na 
tional Aluminate Corp 


1293. Laboratory Furnace 

Box furnave with cooling chamber for 
use to 3100° F. described in bulletin GEA- 
4713. General Electric 


1294. Laboratory Furnace 
Bulletin 1016 on single and dual tubs 
furnaces for combustion analysis. Sentry 


1295. Laboratory Mill 
4-page reprint on rolling mill for lab 
oratory studies, which may be operated 


as a 2-high, 3-high or 4-high mill. Fenn 
Mfg 


1296. Laboratory Supptics 
Instruments and apparatus for control 


research. development laboratories. Har 
shaw Scientific 


1297. Leaded Steel 

8-page booklet on production of lead 
treated steels, their advantages and case 
histories of their use. Copperweld Steel 


1298. Low-Alloy Steel 

@-page book on high-strength low- 
alloy steel, properties, fabricatien and 
uses. U. S. Steel 


1299. Low-Temperature 


Properties 
48-page bibliegraphy of characteristics 
of steels at low temperature covers 1904 
to June 1953. Inco 
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star performer 


...and among high speed steels 
REX is the leader 


; Crucible REX® high speed steel has been the win- 
—— ner in shop tests for more than fifty years. And 
oa now REX is even better than ever! For Crucible 
research and experience has led to improved manu- 
facturing techniques that mean higher quality — 

greater uniformity. 

Prove the superiority of REX for yourself — on 
your next job. Check it for size, structure, response 
to heat treatment, all-around tool performance. 
Then you'll know why REX has always been the 
standard by which other high speed steels are 
compared, 

REX < is immediately available at all of Crucible’s 
convenient warehouses — or through prompt mill 
delivery. For a list of available data on REX and 
other Crucible special steels, write for a free copy 
of the “Crucible Publication Catalog”. Crucible 
Steel Company of America, The Oliver Building, 
Mellon Square, Pittsburgh 22, Pa. 


E a UJ C | f LE| first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 
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1300. Lubricant 


Bulletin 103A on fringe area lubrication 
with molybdenum disulfide lubricants for 
extreme bearing pressures and all tem- 
peratures. Alpha Corp 


1301. Lubricants 

8-page booklet on colloidal greases, 
forging compounds, hydraulic concentrate 
and others. Grafo Colloids 


1302. Lubricants 

Newly revised 4-page booklet on graph- 
ite, molybdenum disulfide, mica vermicu- 
lite, zinc oxide and acetylene black. Car- 
riers, diluents, applications and physical 
data. Acheson Colloids 


1303. Machining Stainless 
Bulletin TDC-182 on various machining 


operations on stainless pipe and tubing 
Babcock & Wilcox 


1304. Magnesium Alloys 

12-page booklet on Magnesium Base Al- 
loys, Alloy Nomenclature and Temper 
Designation recommends standard desig- 
nations for use on prints and by purchas- 
ing agents. Magnesium Assoc. 


1305. Marking Dies 

New 26-page handbook on marking with 
stee! dies. Use and selection of steel dies 
for every application. Stamping, emboss- 
ing, foil leaf marking dies. Holders. Jas. 
H. Matthews 


1306. Mechanical Cleaning 
Booklet on how brushes are used for 
cleaning welds, stainless sheets, hot cast 
iron, automotive parts, brass fixtures 
Brush Div., Pittsburgh Plate Glass 


1307. Melting Furnace 

Bulletin gives specifications, diagrams, 
performance and other technical data on 
Simplex melting furnaces. Lindberg En- 
gineering 


1308. Metal Cutting 


64-page catalog No. 29 gives prices and 
describes complete line of rotary files, 
burrs, metalworking saws and other prod- 
ucts. Martindale Electric 


1309. Metallograph 
12-page book on desk-type metallograph 
American Optical 


1310. Metallegraph 
20-page booklet, k-232, on Balphot all- 
purpose metallograph—bright field, dark 
field, polarized light, phase contrast 
Bausch & Lomb 


1311. Metallurgical Apparatus 

200-page catalog of metallurgical ap- 
paratus cutters grinders mounting 
presses, polishers, metallographs, micro- 
scopes, cameras, testing machines, ana- 
lytical apparatus, spectographs, furnaces, 
accessories and supplies, and 250 recom- 
mended metallurgical books. Buehler, 
Ltd 


1312. Microhardness Tester 
Bulletin describes the Kentron micro- 
hardness tester. Torsion Balance Co 


1313. Microscopes 
Catalog on metallograph and several 
models of microscopes. United Scientific 


1314. Molybdenum 


New folder on pallet method of ship- 
ping molybdenum. Molybdenum Corp 


1315. Molybdenum Silicides 
Two new publications, Refractory Mo- 
lybdenum Silicides and Fabrication of 
Molybdenum Disilicide Parts, condense 
information on properties, applications 
preparations. Climax Molybdenum 


1316. Moly-Sulphide Lubricant 

40-page booklet on Moly-sulphide lu- 
bricant gives case histories for 154 differ- 
ent uses. Climax Molybdenum 


1317. Monel 


New booklet on engineering properties 
of cast Monel. International Nickel Co 


MAY 1956 


Participants in the April meeting of the Metal Powder Association 
made the following literature available. For further information on 
this meeting see the May issue of Metals Review. 


1412. Powdered Metals 

Booklet on design, properties, produc- 
tion and application of brass and other 
nonferrous powder parts. 24 case histories 
New Jersey Zinc Co. 


1413. Sintering 

Colorful 8-page folder on batch and 
continuous-type sintering furnaces and at- 
mospheres for sintering. Lindberg Engi- 
neering Co 


1414. Tablet Presses 

4-page folder on Big 4 series of automa 
tic tablet presses. Features include triple x 
seal against contamination, self-lubrica- 
tion, upper and lower punch pressure 
Kux Machine Co 


1415. Plast-lron Powder 
4-page data folder gives strength and 
rowth properties of Plast-Iron Grade 
-261; includes cost comparisons. Plastic 
Metals Div., National-U.S. Radiator Corp 


1416. Sponge Powder 

Nine graphs in 4-page folder give data 
on strength, sintering time, density, com- 
pacting pressure, for Ancor 80 sponge 
iron powder. Hoeganaes Sponge Iron Corp 


1417. Machine Parts 

Metal powder parts for aircraft, auto- 
motive, farm equipment and textile in- 
dustries are pictured in 6-page folder 
Filter bronze, friction materials and bear- 
ings. Powdercraft Corp. 


1418. Iron and Bronze Powder 

Bearings, bushings and structural parts 
of iron and bronze powder described in 
4-page leaflet. Johnson Bronze Co 


1419. Mechanical Press 

Bulletin describes press for forming 
metals, including capacity, tab- 
et diameter, depth of fill. Haller, Inc 


1420. tron Powder 

8-page data folder gives properties and 
characteristics of new iron powder, Type 
B, produced by Alan Wood Stee! Co. and 
offered by Welded Carbide Tool Co., Inc 


1421. Powder Press 

Dorst automatic press for powdered 
metal is described in bulletin. Pressure 
ram stroke and other specifications. Arn- 
hold Ceramics, Inc 


1423. Powder Metallurgy 

Vol. 1, No. 3 of Powder Metallurgy 
Progress presents articles on powder 
metal parts used in sanders, kitchen 
ranges and pneurnatic tools. Metal Powder 
Assn 


1424. Compacting Press 

4-page folder, Bulletin 3104, presents 
specifications and features of the Model L 
compacting press for powdered metal 
Bald win-Lima-Hamilton Cerp 


1425. Metal Product+ 

16-page brochure illustrates many typi 
cal products made of powdered metal 
gives engineering data on iron base and 
copper base alloys. Powdered Metal Prod- 
ucts Div. Yale & Towne Mfg. Co. 


1426. Stainless Powders 

4-page leaflet gives operational steps in 
sintered parts from stainless 
steel powders. Alloy Metal Powders, Inc 


1427. Metal Parts 

Many powder metal parts are pictured 
and design suggestions presented in dis- 
cussion of Camet powdered metal parts 
Chicago Powdered Metal Products Co 


1428. lron Powders 

Attractive and colorful 32-page booklet 
contains comprehensive discussion of Car- 
bonyl iron powders, including data on 
quality control, electromagnetic data, de 
sign, stability. Antara Chemicala Dir 
General Dyestuff Corp 


1429. Powdered Metals 

Booklet tells how things are made of 
powdered metals, applications and future 
possibilities. Stokes 


1430. Powder Metallurgy 

12-page bulletin B-101 on furnaces for 
sintering powder metal products and re- 
duction of metallic oxides. Drever Co 


1431. Furnaces 

6-page folder on gas-fired, oil-fired and 
electric furnaces Typical installations 
Electric Furnace 


1432. Bibliography 
4-page folder presents extensive powde: 


metenens bibliography for 1954 and 1955 
Harper Electric Furnace Corp 


1318. Nickel Alloys 

38-page handbook on wire, rod, strip of 
Monel, Inconel, nickel and nickel clad 
copper. Alloy Metal Wire Co 


1319. Nondestructive Testing 
8-page bulletin on pynpmen for non- 
destructive testing of bars, rods, tubing 
Magnetic Analysis 
1320. Nonflammable Rust 
Preventive 
Bulletin on rust preventive compound 
which is water soluble, nontoxic and non 
flammable. Production Specialties 


1321. Filter 

New 4-page bulletin on the filtration of 
quenching oils. Changes in oil which re- 
sult from repeated quenching operations 
Industrial Filtration 


1322. Oil Quenching 

8-page brochure tells in detail how car 
bon steel often can replace alloy steel 
when additive is used in the quenching 
oil. Aldridge Industrial Oils 


1323. Quenching 
Catalog V-1146 on 


cooling equipment 


self-contained oil 
Selection tables for 


volume of oil required and oil recircula 
tion rates. Bell & Gossett 


1324. Openhearths 
Brochure on modern openhearth design 
and construction. Loftus 


1325. Optical Instruments 

(A-page catalog of optical aids include: 
some industrial quality control tools—in 
struments, microscopes, comparators. Ed 
mund Scientific 


1326. Ovens 
Bulletin 100 on laboratory and produ 


tion ovens Engineering construction and 
control features. Despatch Oven 


1327. Pickling 

80-page book Efficient Pickling”, cov 
ers all variables of process. Many chart 
and tables. American Chemical Paint 


1328. Pickling Baskets 
12-page bulletin on mechanical picklers 


crates, baskets, chain and 
Youngstown Welding & Eng 0 


1329. Pickling Baskets 

Data on baskets for degreasing, pick 
ling, anodizing and plating. Jelliff 
1330. Pickling Solutions 

Data on acid additive for pickling. Swift 
Industrial Chemical Co 
1331. Plating Equipment 


New 4-page bulletin on the advantages 
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educing installation 


STEWART 


Special Design Gives 


e Increased Heating Rates © Maximum temperature uniformity throughout work 


~ 


Plenum Chamber Design Provides 
Superior Uniformity 


For long cycle stress relieving, Massey-Harris-Ferguson, producer of 
quality farm implements, installed a Sunbeam pusher type recirculating 
furnace. Close temperature uniformity was essential. Based upon pre- 
vious experience, Sunbeam engineers recommended the use of the 
unique Plenum Chamber design. With this design the hot gases from the 
two combustion chambers enter the Plenum Chambers above the work 
and are forced downward over the entire working area of the furnace. 
Maximum temperature uniformity is assured by this down blast of heated 
air. The air is then withdrawn through ducts below the work and returned 
to the recirculating fans to repeat the cycle. Furnaces of the same design 
are currently in use at Kropp Forge, Chicago, Ill. Similar units will soon 
be put into operation for one of the leading automobile manufacturers. 


SUNBEAM CORP. (industrial Furnace Div.) Dept. 108, 4433 Ogden Ave., Chicago 23 
We are interested in further information on the above furnace. 


For Details 
UNBEAM CORPORATION 
(Industrial Furnace Div.) 


— 
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of the germanium rectifier and its 
features. Hanson-VanWinkle-Munn 


1332. Plating Solutions 
New 4-page bulletin on potassil 
anide describes its purity, handling, 
and quality control. Koppers Co 
1333. Plating Solutions 
Operating manuals for plating CMP 
1334. Potentiometer \ | COLD ROLLED 
New 64-page bulletin P1245A or STRIP STEEL 
tronic potentiometer and bridge 


Procemed to meet special gouge 
ments for recording, controlling ~ tolerances and provide special 


finishes and phywcal prop 
1335. Powder Metals . 


erhes solves many 


Technical data sheet on brass 
suitable for powdered metal parts 
compositions and properties. Diror 
alloy 


1337. Precision Casting 
8-page bulletin on investment « 


of various ferrous and nonferrous : : : 
Engineered Precision Casting Helping to overcome metal fabricating difficulties, improving products 
1338. Presses without skyrocketing costs or just getting costs down are usual events 


New 4-page brochure on hy: with CMP. 
presses for bending, cogging, fl 


forging, forming, straightening ar 


For example, the manufacturer who was heat-treating formed steel part 
setting operations. R. D. Wood 


subsequently assembled with other components into a powered unit. The 
1339. Pyrometers forming involves severe deformation and was hampered by lack of uni 
Catalog 168 on surface pyromet formity in the annealed strip steel. Distortion in the heat treatment fo! 
surface and subsurface temperature ‘ 
ings. Pyrometer Instrument lowed, resulting in a low percentage of finished assemblies passed a 
1340. Pyrometers satisfactory. 
aide Won ee = To minimize these fabricating difficulties, CMP developed a special anneal 


P ing process for the strip. Using thi teel, parts, when subjected to the 
— Gonnching manufacturer’s standard heat-treating practice, were acceptable and yield 
ulletin 


o. 11 on quenching o 


discusses advantages of quench ag was greatly increased 
Sun Oil Co 


« . . At CMP rocessing cold rolled strip steel to restricted specifications ha 
1342. Quenching Oil Me 


adh om” eanceniel f que been reduced to an exact science and CMP men have been trained to spot 
on ne lanism e 
properties of quenching mediums, « opportunities for solution of production cost and product improvement 
curves. Gulf Ou problems through application of restricted specifications. 
—, Radicactive Chemie Why not put your problems up to a CMP man? 

4 ) > as a 


chemicals and their uses. Lists 


available. Baker & Adamson 
1344. Radiography 


26-page brochure on very high + 
equipment for radiography and ho 


used. High Voltage Engineering THE Couto MeTAL PRODUCTS co. 
24° . GENERAL OFFICES: VOUNGSTOWN 1. OHIO 
1345. Radiography 


28-page booklet on products for PLANTS: YOUNGSBTOWN. OHIO AND INDIANAPOLIG. IND 


SALES OFFICES: NEW CLEVELAND Oe INDIANAPOLIS 


Cricaaqg LOS ANGELES BAN 


CMP 
RESTRICTED 
SPECIFICATION 


COLD ROLLED 
STRIP STEEL 


is available in 
low Carbon Grades * High 
Carbon Spring Strel (an 
nealed and tempered 
* Stainless Types 
Alloy Grodes 
Electro Zinc 
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of the germanium rectifier and its special 
features. Hanson-VanWinkle-Munning 


1332. Plating Solutions 

New 4-page bulletin on potassium cy 
anide describes its purity, handling, safety 
and quality control. Koppers Co 


1333. Plating Solutions 
Operating manuals for plating with 
metal fluoborate solutions. Baker 


Adamson. See page 165 


1334. Potentiometer 

New 64-page bulletin P1245A on ele 
tronic potentiometer and bridge instru 
ments for recording, controlling. Bristol 


1335. Powder Metals 
Data on lubricant for oil impregnated 
sintered metals. Alpha Molykote 


1336. Powdered Metal Parts 

Technical data sheet on brass alloys 
suitable for powdered metal parts, giving 
compositions and properties. Dizon Sint 
alloy 


1337. Precision Casting 

8-page bulletin on investment castings 
of various ferrous and nonferrous alloys 
Engineered Precision Casting 


1338. Presses 

New 4-page brochure on hydrauli 
presses for bending, cogging, flanging 
forging, forming, straightening and up 
setting operations. R. D. Wood 


1339. Pyrometers 

Catalog 168 on surface pyrometer for 
surface and subsurface temperature read 
ings Pyrometer Instrument 


1340. Pyrometers 
32-page thermocouple and 
bulletin. West Instrument 


1341. Quenching 

Bulletin No. 11 on quenching oil also 
discusses advantages d quench agitation 
Sun Oil Co 


1342. Quenching Oil 

Book on mechanism of quenching 
properties of quenching mediums, cooling 
curves. Gulf Oil 


1343. Radioactive Chemicals 

24-page booklet describes radioactive 
chemicals and their uses. Lists those 
available. Baker & Adamson 


1344. Radiography 
26-page brochure on very high voltage 


equipment for and how it is 
used. High Voltage Engineering 


accessory 


1345. Radiography 


28-page booklet on products for indus 


trial radiography gives exposure and 
~—p data for various films used. 
uPont 


1346. Radiography 

16-page bulletin on materials and acces- 
sories for radiography. Density curves for 
four types of ins. -Ray Dww., Eastman 


1347. Residual Stresses 

Influence of Grinding Fluids Upon Res 
idual Stresses in Hardened Steel, an 8- 
page reprint including discussion and fig- 
ures. Mellon Institute 


1348. Rhodium Plating 


Data on properties, thicknesses re- 
quired, costs, operation, applications 
Technic 


1349. Rust Prevention 

72-page book on cleaning, preservation, 
and packaging of metals. Causes of corro- 
sion. E. F. Houghton 


1350. Salt Bath Furnaces 
Data on salt bath furnaces for batch and 
conveyorized work. Upton 


1351. Saw Blades 

Selector for hand or power blades tells 
which blade to use for various alloys and 
shapes. Henry Disston 
1352. Saws 

Catalog C-53 describes 35 models of 
metal-cutting saws. Armstrong-Blum 


1353. Shell Molding 

New 12-page brochure describes pro 
duction and advantages of shellcast prod- 
ucts: Electric Steel Foundry Co 


1354. Shell Molding 

Bulletin on shell-molded castings serv- 
ice lists ferrous and nonferrous alloys 
handled and parts produced. Crobalt 
1355. Slitting 

76-page book on slitting lines for coils 
and sheets. Design, selection, operation, 
time studies of operating cycle. Yoder 


1356. Sodium 

Revised booklet on handling metallic 
sodium gives typical sodium using proc- 
esses, equipment installation, recommen- 
dations lor pumping and instrumentation 
!, S. Industrial Chemicals 


1357. Soldering 
Quick reference chart to melting points 
of all solder alloys. Anchor Metal 
1358. Sonie Thickness Tester 
Measurement of wall thickness from one 
side by sonic method. Branson 
1359. Specifications Index 
28-page cross index lists copper alloy 


specifications of nine different Govern- 
ment agencies. American Brass 


BUSINESS REPLY 


CARD 


1360. Stainless Castings 

11 reference sheets for major stainless 
casting alloys give compositions, proper- 
lies, resistance to corrosive solutions, ma- 
chinability, heat treatment, weldability 
Cooper Alloy 


1361. Stainless Fastenings 
20-page catalog of stainless steel cap 
screws, nuts, washer s mac hine screws, 
sheet metal screws, set screws, pipe fit- 
tings and specialties. Star Stainless Screw 


1362. Stainless Steel 

Selector gives machinability, physical 
and mechanical properties, corrosion re- 
sistance of various grades of stainless 
steel. Crucible Steel 


1363. Stainless Steel 
Wall chart gives engineering properties 
of 20 different stainless steel alloys avail- 
= in wire, rod and strip. Alloy Metal 
ire 


1364. Stainless Steels 

10-page booklet contains charts, graphs, 
data on cold rolled mechanical properties, 
elevated temperature properties, physical 
properties and corrosion resistance of 
chromium-nickel-manganese steels. Al- 
legheny Ludlum. 


1365. Stainless Wire 

New bulletin includes analyses, tensile 
strengths, physical properties and gages 
of 12 types of stainless wire. Carpenter 
Steel, Webb Wire Div 


1366. Steel 


Bulletin on nickel-copper steel of low- 
alloy, high-strength type. Youngstown 
Sheet and Tube 


1367. Steel 52100 
New stock list on 52100 tubing, bars and 
ring forgings. Peterson Steels 


1368. Steel 52100 
Data sheet on high-purity 52100 steel, 
made by vacuum melting. Vacuum Metals 


1369. Steels 

New 102-page edition of catalog of alloy 
and stainless steels gives technical data 
on alloys, alloys for use in various indus- 
tries, company’s products in each alloy 
Electric Steel Foundry Co 
1370. Steels for Pressure 
Vessels 

New 12-page booklet compares carbon 
and alloy steels at various temperatures 
as to service and cost. Lukens Steel 


Qs 
1371. Stereomicroscopes 

38-page catalog D-15 shows value of 
three-dimensional microscopes for indus- 
trial assembly lines and research labora 
tories. Bausch & Lomb Optical 
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BLAZING THE HEAT TREAT TRAIL WITH HOLCROFT 


LET'S TALK ABOUT 
DOUBLE DECK FURNACES 


Ever try to fit two entirely different furnaces into floor space 
where only one will go? It can be done. All you do is 
stack one on top of the other! 


Holcroft did it first a good many years ago. The furnace 
illustrated—by no means the first of its type —was built for 
a Detroit automobile plant back in 1932. 


Three thousand pounds of connecting rods and spindles each 
hour were treated—moving first through a hardening fur- 
nace on the upper deck and then down a chute into a 
quench tank. Work was elevated by means of a reverse 
conveyor from the tank and loaded onto the return conveyor 
belt of the lower furnace for drawing and discharge. 


Furnaces like these can be fully automated, or have manual 
transfers. They can be designed to heat treat a specific 
’ part, or to be used for general production. 


This is the kind of heat treat background and creative 
engineering that is available to you when you come to 
Holcroft. It's a good idea to do it—today! 


HOLCROFT AND COMPANY 


6545 EPWORTH BOULEVARD + DETROIT 10, MICHIGAN 
PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 
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CANADA Walker Metal Products Lid Wind Ontar 


32-A 


5 
a 
j 
; 
& 


1372. Surface Measurement 
4-page bulletin contains a description of 

AS Standard on surface roughness, 

waviness and lay. Basic definitions, how 

to designate these characteristics, types of 

— average. Micrometrical 
g 


1373. Surface Temperature 

Bulletin No. 4257 on Pyrocon, surface 
temperature instrument. Illinois Testing 
Laboratories 


1374. Temperature Control 

4-page booklet R-22 on equipment to 
detect and correct thermocouple circuit 
failure in heating and melting operations 
Peerless Electric 


1375. Temperature Control 

Bulletin on temperature-monitor- 
ing system to signal existence of danger- 
ous temperature at one or more points 
Thermo Electric Co. 


1376. Temperature Conversion 
16-page temperature conversion booklet 

and electromotive force of thermocouple 

alloys in absolute millivolts. Wheelco 


1377. Test Accessories 

22-page Bulletin 46 on instrumentation, 
tools and accessories for mechanical test- 
ing machines. Tinius Olsen 


1378. ‘Test Specimens 

Data on machine for cutting test speci- 
mens to ASTM specifications. Sieburg 
Industries 


1379. ‘Testers 
Data on portable po tester for qualita- 
tive analysis. Spot-Testers, Inc 


1380. Testing Equipment 
80-page illustrated catalog lists over 130 

testing and measuring tools for laboratory 

and production-line use. General Electric 


Thermostats 

New bulletin describes styles available 
operating principles, performance data 
ratings, dimensions. Stevens Mfg. Co 


1382. Thickness Measurement 

Data sheet 10.9-la on sheet and coating 
thickness measurement on a continuous 
basis. Minneapolis-Honeywell 


1383. Tin 
Folder on uses of tin for lubricating, as 


a fusing agent, barrier, opacifier, fixative 
stabilizer, pesticide. Malayan Tin Bureau 


1384. Titanium Alloy 

Data on ternary alloy with 3° alumi- 
num and 5% chromium gives physical 
properties, forging temperatures, high 


temperature characteristics. Mallory-Sha- 
ron Titanium 


1385. Tool Steel 

Two new bulletins on free-machining 
tool and die steels, Cromovan F. M. and 
Star-Mo F. M. Firth-Sterling 


1386. Tool Steel 

Wall chart showing more than 300 va- 
rieties of tool steel with trade name of 
manufacturers. Vulcan Crucible Steel 


1387. Tool Steel 

Data sheets on high speed, hot work 
air, oil and water hardening tool steels, 
alloy steels, machinery steels, stainless 
steels, welding rods. Crucible Steel 


1388. Tool Steel Color Guide 
Color guide to estimate temperatures 

has heat colors on one side and temper 

colors on the other. Bethlehem Steel 


1389. Tube Welding 

Bulletin on high-frequency tube weld- 
ing equipment. Applications, materials 
which may be wslied by this process 


New Rochelle Tool 


1390. Tubing 

New 4-page bulletin TB-362 gives case 
histories for use of electric-resistance- 
welded carbon steel mechanical tubing 


Babcock & Wilcox 


1391. Tubing 
52-page “Handbook of Seamless Steel 
Tubing’. 26 pages of data. Timken 


1392. Tukon Tester 
12-page bulletin DH-114 on Tukon 
micro and macro hardness testers. Wilson 


Mech. Inst 
1393. Tungsten 


20-page bulletin on manufacture, prop- 
erties and uses of tungsten. Flow chart of 
tungsten production. Sylvania Electric 
Products 


1394. ‘Tungsten Alloy 

Data on properties and uses of 95% 
tungsten alloy a bene nickel and copper 
Firth Sterling 


1395. Ultrasonic Testing 

Bulletin on testing equipment for meas 
uring thickness, lack of bond, laminar- 
type defects. Magnaflux 


1396. Ultrasonics 

New bulletin MW-103 on use of ultra 
sonics in degreasing, electroplating, drill- 
ing, and grinding operations. Acoustica 
Associates 


1397. Vacuum Gages 

32-page Catalog 7001 on gages for vac 
uums to 10"' mm. Hg and pressures to 
150,000 psi. Minneapolis-Honeywell 
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1398. Vacuum Metallizing 
Bulletin 780 gives uses and advantages 

of vacuum metallizing, materials and 

properties of vacuum metallized coatings, 

the process, equipment. Stokes 

1399. Vacuum Metallurgy 
Information memo describes the high- 


vacuum technique and pumping systems 
Consolidated Vacuum Corp 


1400. Vacuum Pumps 

New 52-page catalog No. 425 on high 
vacuum pumps contains formulas and 
tabular data. Kinney Mfg 


1401. Vanadium in Steel 

189-page book on properties of ferrous 
alloys containing vanadium and their ap- 
plications. Vanadium Corp. 


1402. Welding Electrodes 

Report No. W5410 on low hydrogen elec- 
trodes for high alloy steels. Harnischfeger 
Corp. 


1403. Welding Equipment 


Catalog on Cadweld process and arc- 
welding accessories. Erico Products 


1404. Welding Magnesium 
Article on inert-gas-shielded metal-ar« 

welding of magnesium includes numerous 

illustrations and tables. Dow Chemical 


1405. Wire Drawing 

New 8-page booklet on continuous wire 
drawing machines for brass, copper, alu- 
minum and other nonferrous metals 
Waterbury Farrel Foundry & Machine 


1406. Wire Mesh Belts 


130-page manual on conveyor design, 
belt specifications, metallurgical data 
Cambridge Wire Cloth 


1407. Wire Mills 

12-page booklet on 2-high wire flatten- 
ing mills and auxiliary equipment. Water 
bury Farrel Foundry 


1408. X-Ray 


12-page bulletin on gamma radiography 
tells how to select the source, equipment, 
techniques and fundamentals of gamma 
radiation. Picker X-Ray 


1409. \-Ray Supplies 
Bulletin on liquid X-ray developer, re- 
plenisher and fixer. Philip A. Hunt Co 


1410. Zine 


32-page booklet on zinc’s role in con- 
trolling corrosion tells why zinc does not 
corrode easily, describes zinc coatings and 
applications of galvanized steel. American 
Zinc Institute 


1411. Zine and Cadmium Plate 

Technical data sheets on use of Lus- 
teron salts for zinc and cadmium plating 
Chemical Corp 


Euclid Avenue, Cleveland 3, Ohio 
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units for portable 


and mobile use, 
or stationary 


INSPECTION CABINETS 
eliminate leod-lined rooms 


ACCESSORIES 


films, cassettes, tanks, 
chemicals, darkroom 


PICKER X-RAY CORPORATION, 25 SO. B/WAY, WHITE PLAINS, N. Y. 
BRANCHES IN PRINCIPAL CITIES IN U.S.A. ond CANADA 
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4 
up to 1” steel, 
lightweight = 
compact. 
portable 
J X-RAY 
5 to SOKV 
low-density 
installation. 
| 
gundries .. . everyini 
PICKER...your @ME stop 
for every need in indust#igl fadiography 
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Due to Stokes vacuum lock design, operators can manipulate the melt during the heat without releasing 


vacuum. Furnace is used for production of special alloys at Cannon-Muskegon Corporation, Muskegon, Mid 


The metals industry is profiting from 
the use of other STOKES production equipment 


Vacuum Metallizers. Stokes offers a com- 
plete line of vacuum metallizing equip- 
ment to plate metals for improved surface 
finish also to provide conductive 


coatings on non-conductive materials 


Powder Metal Presses. Cost savings and 
the compacting of incompatible alloys 
have made powder metallurgy an accepted 
process, Stokes offers the most complete 
line of presses in the industry 


Vacuum Pumps. For rapid evacuation and 
holding high vacuums 
mechanical pumps, and 


Stokes offers 
Ring-Jet’’ oil 
vapor diffusion and booster pumps. New 
design affords 10 to 100% greater speeds 


\ 


| 


high temperature alloys 


vacuum melted 


oR the hot components of leading types of 
Fie engines, Cannon-Muskegon produces a 
line of special vacuum melted alloys. Engineered 
primarily for high temperature service, these 
alloys are supplied as ingots and billets for in- 
vestment casting. 


A Stokes Vacuum Furnace provides perform- 
ance to the exacting specifications required for 
this work. Its design is the result of close 
cooperation between Cannon-Muskegon and 
Stokes engineers. The furnace has a capacity of 
500-pounds per heat. 

In the words of George W. Cannon, Jr., com- 
pany president, “The equipment has performed 
in accordance with our specifications ...a leak 
rate of 8 microns per hour and permits 


Reference Data: 


Microvac Pumps—Catalog 750 

Diffusion and Booster Pumps 
Specification and performance data 

Story of the Ring-Jet Pump 

How to Care for Your Vacuum Pump 
Booklet 755 

Vacuum Furnaces—Catalog 790 

Vacuum Metallizing—Catalog 780 

Vacuum Calculator Slide Rule 

Powder Metallurgy Today 

Powder Metal Presses—Catalog 810 


in Stokes furnace 


Another example of how Stokes vacuum furnaces aid industrial 
utilization of the new technology of vacuum metallurgy. 


pouring of vacuum alloys at pressures less than 


10 microns.”’ 


If you are planning to explore the interesting 
potential of modern vacuum metallurgy, plan, 
too, to take advantage of the undisputed 
leadership in equipment and experience which 
Stokes can apply to your problem. Prime sup 
plier of vacuum furnaces for production use, 
Stokes incorporates the features you need for 
simplified operation and dependable service 
With the Stokes vacuum lock, you can make 
multiple melts and manipulate the melt without 
breaking the vacuum. High capacity pumping 
systems, combining new Stokes Ring Jet Booster 
Pumps and rugged Microvac roughing pumps 
provide fast evacuation and dependable holding 
of desired vacuum 


A Stokes engineer will be glad to consult on 
your specific application, help you select the 
most suitable of the many basic Stokes designs 
for your work, and engineer modifications to 
your special requirements. For technical data, 
write for Stokes Catalog No. 790, “High 
Vacuum Furnaces.” 

F. J. STOKES MACHINE COMPANY, 
Vacuum Furnace Division, 5506 Tabor Road, 
Philadelphia 20, Pa 
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The Precision Class 15 Line 
of ElectroniK instruments 
has calibrated accuracy 


within +.25°) of scale span 
Models include strip and 
circular chart recorders, Pre- 


cision Indicators, circular 
Or ACCHVdAC scale indicating controllers, 

Vs Vertical Scale Precision In- 

dicator. Electric and pneu- 

matic control from simplest 


to most complex types 


rate inputs. 


---Let your application decide 


The Special Class 14 Line 


of ElectroniK instruments 


is calibrated to an accuracy 
of +.5° of scale span 

priced lower than the Pre- 
cision line. Includes strip 
chart and circular chart re 
corders and recording con- 
trollers, also circular scale in- 
dicating controllers. Electric 
control of the contact, time 
proportioning or position- 
proportioning type is avail 
able. 


Millivoltmeter Instruments 
give dependable and accu- 
rate service, at low cost 
High-resistance galvanom- 
eter circuit minimizes effects 
of varying length of extension 
wires. Plug-in unit design 
speeds servicing. Pyr-O-Vane 
controllers, in either horizon- 
tal or vertical case, give 
snap-action electronic vane 
control or pulse-type time- 
proportioning control 
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which Honeywell instrument 


fits your needs 


G a temperature measurement or control 
job to handle? There’s no need to “‘shop 
around.”’ For from one source—Honeywell 
you can be sure of getting exactly the right in- 
strument to fit your needs. 


This is the time-saving—and money-saving 
way to choose instruments. You can choose 
from the most complete, most diversified line 
of pyrometric instruments on the market. Your 
selection can hit the application right on the 
button— giving you the performance you need 
at the price that fits your budget. 


For the peak in precision and versatility, there's 
the “Precision’’ ElectroniK line. This is the 
pioneer “‘continuous balance’”’ electronic instru- 
ment that thousands of plants and laboratories 
have used for many years. It’s available in 
eleven basic models, and can provide automatic 
control action from the simplest to the most 
advanced types. 


For less exacting applications, a new series of 


WONTYWEL 


BROWN 


1956 


instruments—the ElectroniK line 
is now available. They provide many of the 
forms of automatic control you can get with the 
“Precision” line. And they cost leas .. . bringing 
ElectroniK performance within the reach of 
even wider areas of application. 


For simplified indicating control, Honeywell 
offers a line of economical millivoltmeter in 
struments ... Pyr-O-Vane controllers, with a 
variety of electric control forms . and 
Protect-O-Vane controllers for excess tempera 
ture safety cut-off. 


Your local Honeywell engineer will be glad to 
help you determine which type of instrument 
best fits the needs of your own application 


Call him today . . . he’s as near as your phone 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa.—in Canada, 
Toronto 17, Ontario. 


NN EAPOLTS 


Honeywell 


NSTRUMENTS 


(Controls 
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R. H. McCAHAN 
BOSTON + HAncock 6-1714 


L. W. McOMBER 
CLEVELAND CHerry 1-6078 


L. J. SCHUSTIK 
AGO + INdependence 3.7250 


4. B. HITCHCOCK 
TROUT UNiversity 4-196) 


W. D. JEFFRIES 
NEW YORK «+ LOngacre }-6440 


H. W. KENNEDY 
CINCINNATI « PArkway 1-5253 


E. C. FRIEDL 
CLEVELAND « CHerry 1-6078 


wo 


D. W. HILL 
DETROIT « UNiversity 4-196) 


D. MARCUM 
MONTE, CALIF «CUmb, 12761 


F. J. HOLT 
PHILADELPHIA «+ Kingsley 5-1900 


Your metal descaling 


problems are their job 


Expert technical assistance 
from Du Pont only a 
phone call away 


Here’s your “panel of experts” for quick, on- 
the-spot assistance. When a production problem 
arises, a call to one of these Du Pont descaling 
specialists can prevent costly downtime. 

In the solution of your problems, large or 
small, these technical men can draw on years of 
trouble-shooting experience in the metal descal- 
ing field. They also have the extensive informa- 
tion and research facilities of Du Pont’s tech- 
nical-service laboratories at their disposal. 

Nothing pleases these men more than being 
able to serve you. So when trouble breaks . . 
whenever you see a situation that could develop 
into a major headache . . . or even if you would 
like to talk over production in general, call on 
the man located nearest your plant. He'll be 
happy to be of help to you . . . and there’s no 
charge, of course. 


ELECTROCHEMICALS DEPARTMENT 
E. |. du Pont de Nemours & Co. (Inc.) 
Wilmington 98, Delaware 


DU PONT 
Sodium hydride process 
for positive descaling 


5 Par orf 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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‘ 
toobtainthe utmostin nut forming 
performance plus efficient tapping, 
— 
STEEL CORPORATION — Pittsburgh 
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put your finish on a sound phosphate base... 


NORTHWEST INTERLOX 


Interlox was developed by Northwest's Cleaning Specialists to give you 
a better, more corrosion resistant, more easily controlled phosphate 


base for your organic finishes. It exceeds most government specifications. 


Deposited as a fine, dense grain coating, Interlox is designed for spray 
or immersion type baths—zinc phosphate coatings or iron phosphate 
coatings. 


Interlox deposits at a very rapid rate thus assuring a high-quality, 


uniform coating throughout the unusually long life of the bath. 


Northwest's production-tested chemicals and ‘Right the First Time”’ 
recommendations will save you money. For the complete story on 


Interlox or any of the other Northwest Chemicals write or phone for a 
Got a problem? 
Let our cleaning Cleaning Specialist. 
experts help you! 


0 00000 
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NORTHWEST CHEMICAL CO. 
<= 

9310 ROSELAWN 7 DETROIT 4, MICH. 

 proneers in pH cleaning control Serving you since 32 
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BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Hollow-Bar Dies Prove Economical BETHLEHEM TOOL STEEL 


ENGINEER SAYS: 


for Forming Offset Joggle Joints ye) 3 Steps to Take 


A When Tools Don't Harden 


When tools do not harden properly in 
heat-treatment, it's a good idea to cheek 
first for mixed steel. This ean readily be 
done either by means of spark testing, oF 
by experimentally hardening another 
pieee of the same stock 

Next, recheck the hardness. Has the 
tool been ground below any possible de 
earburization which may have developed 
during heat-treatment? Was enough 
material removed from the orginal bar 
stock to get below deearburization ? Ila 
the hardness tester been cheeked against 
standards ? 

Third, investigate the heat-treatment 
prac tice, The most frequent causes of low 
hardness are: (1) the use of too low a 
quenching temperature, or too short a 
hold at correct temperature, (2) re 
tained austenite, due either to an exece 
ively ligh quenching temperature or an 
excessively high earbon carburized case, 
and (.5) too slow a queneh 


Though it pays to do the job correctly 
the first time, trouble-shooting of im 


proper hardening has its plaes 


The Webb ¢ orporation, Webb City, Mo., 


manufacturers of industrial and mining 
machinery, had been fabricating a special 
grade of alloy steel to make roller-type 
forming dies, similar to those shown 
above. The dies formed joggle joints on 
shell ends, in a machine which produces 
an offset flange around the ends of eylin 
ders, as a backing for automatic welding 
“Now there's a place,” we pointed out. 
“where we beheve BTR Hollow-Bar tool 
steel can effect a saving. It comes with the 
hole already formed in the steel, so right 
at the start you save a lot of machining. 
And as for wear and dependability, we 
can let BTR Hollow-Bar speak for itself.” 
The change was made, BTR (Beth- 
lehem Tool Koom) Hollow-Bar being put 
to work forming ASTM-A212 steel plate, 
'» in. thiek. At Webb they are pleased 
with the results — not only the saving in 
machining, but with Hollow-Bar’s wear 
resistance and ease of heat-treatment 
BTR Hollow-Bar is made from our oil 
hardening tool stee] process called 
high-speed trepanning, by which hammet 
forged round bars are cored out in the 
center, then rough-turned on the outside 
Hlollow-Bar comes ready to vo, virtu 
ally as soon as you receive it. There's no Steady Punching With Brake Die This picture, taken at Lyon Metal Produets, Ine . 
lost time waiting for forged rings or dises York, Va., shows Bethlehem Urake Die used as a punching die for '4-in. diam hol 
Nor is there any need for drilling, rough in a steel-shelving panel. Brake Die provides good service 


in appleations of this type 


boring, rough-facing or rough-turning because of its outstanding wear-resistance and toughness, and resistance to in prvet 


STEEL 
On the Pocific Pedic Cons 
Ta 
af. 
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Research in titanium reduction and annealing by Dr. E. W. Expanded design engineering is supervised by R. W. 


Johnson, Advisory Metallurgist, developed this vacuum arc furnace Brown, Engineering Manager, for Westinghouse gas and 
for commercial use. The consumable sponge titanium electrode, electric furnaces and atmosphere generators. Additional engi- 
shown, is reduced to a highly pure titanium ingot. neering facilities handle induction heating equipment. 
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Launching new 


Industrial Heating 
Division 


L. R. HAGUE OF WESTINGHOUSE CARRIES NEW 
PROFIT OPPORTUNITIES TO CUSTOMERS 


Big and growing opportunities in metal treating are 
creating a need for broader equipment know-how 
and service. The answer to these needs is being put 
before customers by L. R. Hague, Division Manager, 
in over 10,000 miles of introducing Westinghouse 
major new Industrial Heating Division. 


Cadre of key men 

“Westinghouse new organization grows around key 
men with careers in metallurgical processing,” re- 
ports Hague. “Their experience expedites problem 
solving on all types of equipment... gas and electric 
furnaces, atmosphere generators and induction heat- 
ing equipment applications. Some of tnese involve 


Project engineers, ©. E. Peck and E. J. Seabold, work with 
Westinghouse customers in engineering, manufacture and 
installation of units such as this continuous annealing furnace, 
to be tested and ready to go in the customer's plant. 


MAY 


1956 


more than one type of heat-treating and many instal- 
lations incorporate work-handling advantages for in- 
line production.” 


Turn-key contracts 

Manufacturing and field service organizations have 
expanded, too. They integrate their planning with 
customer timetables for equipment installation. Pull 
erection and supervision of start-ups are provided in 
what Westinghouse calls turn-key contracts. 


Research rapid 


Hague points, in addition, to Westinghouse pioneering 
in new fields of metallurgy. “Developments in vacuum 
metallurgy, induction heating and other techniques 
are progressing rapidly,” he said. “Equipment devel- 
opment is a part of Westinghouse large metallurgical 
research program.” 


On-the-spot planning 

This year many plants plan heat-treating expansion. 
Many more will check heat-treating obsolescence — 
looking for troublemakers that cause extra handling, 
distortion, decarburization or scaling. “Call your local 
Westinghouse industrial heating sales engineer for 
counsel on these problems,” Hague recommends. 
“He will bring broad equipment knowledge and serv- 


ice facilities for new profit opportunities.” j-10449 


you Caw BE SURE...1F ITS 


Westinghouse 


industrial heating sales engineers are kept abreast of new 
developments and techniques in regular reviews with L. H. Gillette, 
Marketing Manager, and R. R. La Pelle, Furnace and Atmosphere 
Generator Application Manager. 
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This shows graphically how the new Lindberg CORRTHERM from simple brackets requiring no complicated connections or 
electric heating element actually fills the furnace with walls of construction. This element operates at extremely low voltage, 
glowing heat. Note also that CORRTHERM is conveniently hung eliminating shock or short hazards. 


a 


a 


in continvous type furnaces CORRTHERM CORRTHERM elements act as natural bof- No retort needed in pit-type carburizing 
elements hang between lines of work os fles to direct forced convection streams furnace with CORRTHERM elements. Again 
well os on side walls. Note how closer cor- through the chorge. The use of electric fur- see how elements serve os baffles to direct 


forced convection stream through charge. 


rugations (at each end of element) compen- naces for carburizing and carbonitriding 
sate for incoming cold work and door losses. now becomes completely practical. 


Pra ™ 4 


FOR LINDBERG FURNACES 


Never before has there been an electric heating element like this 
CORRTHERM by Lindberg. Its revolutionary advantages now make 
the use of electricity as the source of heat, practical, efficient and eco- 
nomical for all heat treating processes. 


Ideal for use in any electric heat treating furnace, CORRTHERM 
elements have particular advantages for carburizing and carbonitriding. 
This new element completely eliminates problems formerly created by 
the use of electricity in these types of furnaces. These exclusive ad- 
vantages of CORRTHERM explain how and why: 


LOW VOLTAGE: Operates at extremely low voltage. No leakage 
through carbon saturation. Around Lindberg we talk about it as the 
electric element “without any electricity... to speak of!” 


ATMOSPHERE CIRCULATION: Elements act as baffles to direct circu- 
lation of convection streams. 


SAFETY: Extremely low voltage also eliminates shock or short hazards. 


DURABILITY: Watts density at all-time low. Element practically inde- 
structible. Work load or operator's charging tool can’t hurt it. 


EASILY INSTALLED: Element is not enclosed, just hangs in furnace. 
No complicated mountings required. 


If electricity is the preferable source of heat for your metal treating 
processes find out how advantageously CORRTHERM elements can 
be applied to your requirements. Just get in touch with your nearest 
Lindberg Field Representative. (Consult your classified phone book.) 


LINOBERG 


LINDBERG ENGINEERING COMPANY 


2448 West Hubbard Street, Chicago 12, Illinois 
Los Angeles Plant: 11937 South Regentview Avenue, at Downey, California 
Associate Companies: Lindberg industrial Corporation, Chicago EFCO-Lindberg, Lid., Montreal, Conede 
Lindberg Italiona, Milan, Italy + The Electric Furnace Compony, lid., Weybridge, Surrey, England 
Etablissements Jean Aubé, Paris, France + Lindberg Industrie Ofenbav, Gross Avheim, Germany 


Sofety! Extremely low voltage makes 
CORRTHERM elements completely safe. Let 
operator or work load bang it if they will. 
Neither element nor operator will be hurt. 


CORRTHERM elements ore large sheets of cor- 
rugated nickel chromium. They were developed 
in Lindberg laboratories by Lindberg metol- 
lurgists and engineers. 


This shows installation of CORRTHERM elements 
in one of two large rotary furnaces currently be- 
ing erected in the field by Lindberg's associate 
company, Lindberg Industrial Corporation. 


An installation of CORRTHERM elements in a cor- 
burizing pit-type furnace. Simplicity of mount- 
ing makes replacement easy ond economical, 
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MALLORY~- SHARON 


reports on 


This typical punched card records ingot number, specimen number, 
direction of test, rolling temperature, finish rolling temperature, an- 
nealing temperature, annealing time, quenching medium, ultimate 
strength, yield strength, percent elongation. Approximately 25 cards 
are needed to record all the facts on each heat. 


2,000,000 “bits” of vital statistics make 
Mallory-Sharon titanium better 


@ This ‘data center” at the Mallory- 
Sharon Research Laboratory is 
believed to be the first application 
anywhere of punched card account- 
ing equipment in metals research 
and development. Here titanium 
processing data, test results, prop- 
erties, etc. are coded on punched 
cards, permitting rapid correlation 
and use of significant data. 


Thus, fast answers can be obtained 
to researchers’ questions, such as. . . 
what are the comparative strengths 
and ductilities of weldable alloys? 
. .» how do variations in titanium 
sponge hardness affect alloy strength? 


. . » What are the effects of heat 
treatment on bend characteristics? 


As a result, we’re constantly analyz- 
ing and using current test and pro- 
duction data to improve alloy designs 
and properties. And we are able to 
maintain outstanding quality con- 
trol ...to predict properties in 
advance of processing . . . to certify 
physical properties of each heat with 


statistical quality control methods. 


This is an example of the technical 
leadership of Mallory-Sharon, and 
another reason why Mallory-Sharon 
titanium and titanium alloys have 
won an excellent reputation for con- 
sistently high quality and uniformity. 
Call us for your requirements in this 
lightweight, strong, corrosion-resist- 
ant metal. 


MALLORY-SHARON TITANIUM CORPORATION, NILES, OHIO 


MALLORY 


SHARON 
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Holding Pots Burne 


Put yourself in the place of Centr-O-Cast & Enginecring 
Company. 

You make permanent mold and centrifugal aluminum 
castings from 2 ounces to 65 pounds... and your products 
are so wanted that you've increased your business 50-fold 
since you began 10 years ago. 

Io meet this demand, you're now operating at a melting 
capacity of 1,500,000 pounds of aluminum per month, 
using 20 holding furnaces, two 500# melting furnaces, and 
two 800# melting furnaces 

Then suddenly—TROUBLE! One after another, holding 
pots start burning out prematurely ... and you've got to find 
the reason and the solution fast 

How ? Centr-O-Cast solved the problem by calling in their 
local Cities Service Lubrication Engineer—the man with the 
ingenious little troubleshooter known as the Cities Service 
Heat Prover. 

Enabling simultaneous readings of oxygen and combusti- 
bles, the portable Heat Prover quickly determined excessive 
heat as the cause of the burnout and revealed what combus- 
tion adjustments were necessary. “Since then, there's never 
been a premature burnout due to improper combustion,” 
says partner L. W. Wickson. “What's more—Cities Service 
has supplied this service free!” 

Nothing can be added to Mr. Wickson's statement except 
an invitation to you to try the Cities Service Heat Prover in 
solving your combustion problems. Talk with your Cities 
Service Lubrication Engineer or write Cities Service Oil 
Company, Sixty Wall Tower, New York 5, N. Y. 
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“Cities Service Heat Prover Showed Why 
d Out Prematurely !” 


It Turned the Heat on a Burn- 
ing Problem. The Cities Serv 
ice Heat Prover was used by 
a Cities Service Lubrication 
Engineer to solve a costly 
problem of preliminary burn 
out in holding furnaces. Heat 
Prover showed cause and en 
ubled necessary combustion 
adjustments 


Getting the Finishing Touch, 
castings of the Centr-O-Cast & 
Engineering Co. are smoothed 
off on grinding wheel. Prin 
cipal markets are automotive 
electrical and farm fields 
whose heavy demand boomed 
Centr-O-Cast’s sales to 50 
umes its 1946 volume, 


CITIES SERVICE 


QUALITY PETROLEUM PRODUCTS 
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The stainless you need is here 


2221 sizes, shapes, finishes and types actually in stock 


Here, in the world’s largest stainless stocks, the 
exact steel you need is ready for immediate ship- 
ment—in any quantity. That’s because Ryerson 
carries more tonnage in more types, shapes and 
sizes than any other source. Many requirements 
are available only at Ryerson. And, all Ryerson 
stainless is time-tested Allegheny Metal, the qual- 
ity stainless you can depend upon. 

Here experienced steelmen who know your 
industry's requirements are ready to work with 
you. And unexcelled specialized facilities are at 


Principal products: Bars, structurals, plates, sheets and tubing, 
alloys, stainless, reinforcing steel, machinery & tools, etc. 


your disposal for sawing, shearing, flame-cutting 
or otherwise preparing stainless to your exact 
specification. 

So for every stainless requirement—and for 
every kind of carbon and alloy steel as well— 
call Ryerson for quick, dependable service. 


NOTE ON D. O. RATINGS—When your stainless requirements 
are covered by a D. O. rating, please be sure to extend it 
on your order to Ryerson. This will help assure future avail- 
ability of nickel bearing stainless from stock. 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC, PLANTS AT: NEW YORK * BOSTON * WALLINGFORD, CONN. © PHILADELPHIA * CHARLOTTE, N. C. 
CINCINNATI © CLEVELAND © DETROIT + PITTSBURGH * BUFFALO * CHICAGO * MILWAUKEE © ST. LOUIS * LOS ANGELES * SAN FRANCISCO 
SPOKANE © SEATTLE 
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Progress 


Volume 69, No. 5 


“Gmoodie — 


May, 1956 


A Low-Cost Die Materia 


By J. C. HOLZWARTH and A. L. BORGEHOLD* 


Forming dies made from a new zine-base alloy will last 


three to four times as long as dies made from conventional zine alloys. 
The greater life is due to a dispersion of hard Ni,Ti particles 


rh 
LOW-VOLUME producer of fabricated 
sheet metal parts has available several materials 
for producing low-cost tools, which include rein- 
forced plastics and low-melting alloys of lead and 
zinc. Short-run dies can be produced quickly and 
inexpensively from these materials but often the 
die will wear out before anticipated production 
is completed. The volume may still be too low 
to justify the cost of an expensive cast iron die 
so duplicate sets of the low-cost tool must be 
made. It would be most advantageous for the 
low or intermediate-volume manufacturer to 
have a material available which would outwear 
present short-run tools by a substantial margin 
vet cost little more. 

“Gmoodie’t is considered to be such a material 
It was developed primarily for use in drawing 
forming, flanging and bending tools for sheet 
metal where the volume of parts required exceeds 
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in the matrix that increases wear resistance. (SG-j, Zn) 


the lite expectancy ol present low-cost tooling 


Specifically, General Motors Overseas Operations 
(G.M.0.O.) required a die material with 50% 
greater productive lite than the low-cost zinc-base 
dies that were being used. Such an improvement 
would permit them to produce nearly all sheet 
metal parts for vehicles and appliances with one 
set of dies for each part design 

The three Major consideration were cost 
castability and wear resistance zine 
base tool alloys fulfill two of these require 
ments. They are relatively cheap and readily 
available, and because of their low melting tem 
perature, can be melted in simply constructed 
and maintained open-pot furnaces of cast iron or 

* Respective ly Supervisor, Metallurgical Enginees 


mg Dept and Assistant to Vice-President. Research 
Staff. General Motors ¢ orp Detront 


iI S Patent No 720 


steel, ‘Tools and dies are usually cast. in open 
vreen-sand molds, thus eliminating the necessity 
of using risers of any sort to feed the castings 
This results in lower casting costs due to less 
scrap return, lower molding costs and less melt 
ing and handling equipment. Metal shrink is con 
trolled by heating the open metal surface with 
torches and adding hot metal with a ladle as 
shrinkage occurs. The metal has uniformly con 
trollable shrinkage, and with proper casting 
techniques, will give high-fidelity reproduction 
of the pattern, Finishing operations consist mainly 
of hand fitting and spotting in. Since very little 
finishing is required, the cost and time for putting 
the die into operation are relatively low. 

Since existing zinc-base tool alloys fulfilled the 


cost and castability requirements, it was desirable 
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Zince-Base Die Materials Are Cast in Open Green Sand Molds Without Risers 


to retain this basic composition and improve its 
wear resistance by additions of other elements 
Soluble additives were not used even though 
they might increase the hardness by solution 


hardening because they would undoubtedly 
aflect the melting point, Huidity and shrinkage 
characteristics. A more likely possibility was the 
addition of a dispersion of hard but relatively 
insoluble particles to the alloy which would 
produce wear resistance without affecting cast 
ing quality, These hard particles would be com 
parable to a network of carbides in ferrous alloys 
which improves resistance to rubbing wear 
One of the challenging problems was to in 
corporate the relatively insoluble hard particles 
in the alloy. They must be wetted by the molten 


zine alloy to be retained in suspension, yet they 
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must not have appreciable solubility or they 
would affect casting properties. This problem 
was solved by selecting suitable hard addition 
agents which are soluble in either copper or 
aluminum but not in zine. Particle-lorming 
elements can thus be introduced to the zine in 
master alloys of copper or aluminum. 

Silicon is soluble in aluminum, but relativels 
insoluble zinc. When an aluminum-silicon 
alloy is added to molten zinc, the aluminum dis 
solves and the silicon is rejected as fine partic les 
which are wetted by but not soluble in the melt 
These discreet hard particles of silicon greatly 
improve wear resistance. Wear properties were 
determined in a laboratory wear test by rubbing 
the samples of zine alloy with a rotating soft 
steel wheel. Maximum wear resistance was ob 
tained at about 0.6% silicon. Greater amounts of 
silicon showed very little additional Improve 
ment. Results of the bench test were confirmed 
later by production tests on sheet metal form 
ing dies containing silicon. In several production 


runs, 90,000 parts were formed on dies containing 


silicon. This is at least four times as many parts 


as could be expected from similar dies without 
silicon. While the silicon particles improve wear 
resistance of the alloy, they tend to float in the 
higher-density melt because of their low specific 
gravity. Nonhomogeneous castings resulted in 
many instances, and the wearing qualities of such 
castings were generally better toward the top 
of the cast section than at the bottom. Since the 
sides and bottom of the mold cavity usually form 
the working surfaces, the upward migration of 
particles leaves a material which is essentially 
low in wear resistance. Furthermore, the strati 
fication of hard solid particles into a semisolid 
laver on the open metal surface of a casting inter 
feres with proper feeding during solidification 

The density of the particles could be increased 
by the addition of manga 
nese to the zine alloy with 
little effect on the wear re 


Loss in Weight 


04 06 O08 1.0 oa 
Silicon "le 


effect of Silicon Content the 
Wear Resistance of Zinc-Base Alloy 


Lowering the pouring temperature below 750° k 
increased the viscosity and density of the melt 
and also increased the solidification rate of the 
casting. Stirring of the melt before it was poured 
into the ladle and again before pouring into the 
mold cavity redistributed the particles which 
had stratified, Even though segregation was 
minimized by these methods, it still persisted to 
some extent in the larger cast sections. Furthes 
more, on successive remelts the alloy was gradu 
ally depleted in hard particles due to drossing 
so that its general level of wear resistance was 
lowered The zine-base tool alloy containing 


silicon and was alloved and cast 


*| S. Patent No. 2.728.657 


Cost and Service Life of Dies for Refrigerator Panels 


sistance or casting properties 
of the alloy Manganese 
does however have ation 
direct influence on wear 
properties of large castings 
since it controls the distribu Die material 
tion of the hard partic les Foras 

Other techniques used to 
reduce segregation were (a) — 
lowering the casting tem 
perature and (b) agitation of 


metal prior to casting 


Cost ANALYS! (sMooptt leon Dus 
Design, patterns and founding $1500.00 


Labor and overhead 


chining, fitting and tryout 1115.90 1115.90 HMOOLOO 


Credit for material recovered H21.00 WOO) 


E.stimated stampings per dic 8.000 200-000) 
With steel inserts 


$2553.10 $6000.00 


$1782.10 


12.000 
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into dies by General Motors Overseas Operations 
for use in a number of their plants. A total of 
410 tons was cast in fulfillment of this program. 
Because of segregation difficulties which per- 
sisted to some extent even with manganese 
present, further production was curtailed until a 
new hardening agent could be found which had 
greater density and less tendency to segregate. 

The hardener which was finally selected to 
replace the low-density silicon was a combination 
of nickel and titanium believed to be the inter- 
metallic compound Ni,Ti. The new zine-base 
alloy, known as Gmoodie, made with this 
hardener has wear resistance equal to that of the 
silicon-manganese modifications. In addition, it 
possesses much better castability and homo 
geneity, because the density of the hard particles 
matches the density of the melt. It can be cast 
in large sections with confidence that the die 
surface will have the desired wearing qualities 
Unlike the silicon-manganese alloy, remelting 
actually appears to improve the wear resistance 
of this material 

Kesistance to rubbing wear is again attributed 
toa dispersion of hard party les throughout the 
matrix. In order to obtain particles of the desired 
wearing characteristics the nickel and titanium 
are added to the zine as a ternary alloy of copper 
nickel and titanium, This alloy is composed of a 
dendritic network of nickel-titanium phase of the 
approximate atomic relationship Ni,Ti, 
rounded by copper rich phase The copper-rich 
phase is selectively dissolved, leaving solid par 


ticles of nickel-titanium compound suspended in 


Vo manganese 0.10% Mn 


Leflect of Manganese on Segregation of 0.60% Si Zine 


the zinc-base melt. When the melt. solidifies 
these particles are trapped and firmly held within 
the matrix. An optimum combination of wear 


properties, castability and cost has been obtained 


in an alloy of about 4% aluminum, 3.25% copper 
0.80% nickel, 0.207 titanium, 0.15% magnesium 
and balance zinc. Representative mechanical 
properties are: 


Tensile strength 10,000 psi 
Brinell hardness (500 kg.) 100 to 110 
Melting point 750 to 760° I} 
Shrinkage 7/64 in per ft 


The alloy is made by dissolving aluminum 
ingot in molten zinc, then dissolving the copper 
nickel-titanium hardener in this melt and finally 
adding magnesium to the bath. Since the density 
of the molten zine decreases with superheat, long 
holding of the alloy without agitation in the 
furnace or ladle causes the partie les to float 
gradually to the top of the melt and form a dens: 
stratified layer. Agitation will help to prevent 
startification of the particles in the upper portion 
of the melt. The pouring temperature should be 
limited to 800° F. to insure uniformity of hard 
particles in the castings 

When used in drawing, forming, fanging, and 
bending dies, the material is capable of produc 
ing trom 5,000 to 200,000 stampings depending 
on the severity of the work. Where sharp edges 
or small radii are present, or where heavy gages 
or difficult materials are being worked, the die 
life will be shorter. Materials which have been 
formed on Cmoodie include cold rolled steel 
from 0.022 to O.14S in. thick, aluminum from 


Alloy Cast at 825° | 


0.30% Mn 0.90% Mn 
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in Weight 


Loss 


140608101214161820 
Ni,Ti, % 


Wear Resistance of Gmoodie as 


a Function of Ni,Ti Content 


0.022 to 0.060 in 


gages. On similar dies, four times as many pieces 


and stainless steel in light 


can be formed on Gmoodie as on the conven 
tional zinc-base alloy, 

Cost and service life comparisons of three 
materials for the die set used to produce panels 
for refrigerator are shown in the table on 


figures for the iron die made by 


a 
p. 53. 7 he 


conventional methods are based on quotations 
from a jobbing tool source, This includes making 
of patterns and profiling machine models as well 
as materials, all the necessary machining, fitting 
and tryout. The quotations from several reliable 
sources averaged $6600; figures as high as $8500 
and as low as $3335 were also quoted, These 
were ruled out on the basis of past experience 
with the quoting firms on other jobs. The $6600 
figures include some margin of profit in addition 
to material, labor and overhead, 

In comparing costs, the material used is 1 
garded as die cost in both instances. However 
if the zine-base die is for use within the plant 
of the maker and not for resale expenditure for 
zinc-base material is usually regarded as capital 


investment rather than tooling cost. Since the 
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Wear Resistant Nickel-Titanium Par 
ticles in Gmoodie. Unetched, 250 

material is almost fully recoverable and actually 
appears to improve on re-use, an arbitrary figure 
is usually set up to account for loss and de preci 
ation on this investment. In this instance, the 
bookkeeping figure is LOY. On this basis, the total 
cost of the Gmoodie set is $1797.10. A conven 


Vhe 


in material cost and 


tional zinc-base tool costs about as much 
is only a slight difference 
prac ally none msotar as founding and hin 
my is concerned 

The estimated life of the three dies is based 
on the assumption that they are properly main 
tained, In this respect, the zine-base dies require 
considerably more maintainance than the hard 
die. If the metal of the part has a tendeney to 
wrinkle during the forming operation, rapid wea 
of the zine-base dies will result. However, one 
advantage which offsets this disadvantage is the 
ability of the material to be built up safely and 
easily when wear does take place. Also, hard 
steel inserts may be used at the points of severe 
wear to extend life 

The choice of the material will ce pe nl on the 
anticipated production volun A hard ferrou 
die might be the choice for volume in excess ot 
0.000 to 40.000 parts to insure continuity of 


production. However, it is possible to produce 
two, three, or even four zine-base dies for |e 
‘ xpenditure than one hard die, extending the lift 
to LOO.000 or more parts The choice will hav 
to be based in the estimated maintenance cost 
of multiple zine-hase tools 

Nearly 1,000,000 Ib. of Goodie tools are now 
in use by General Motors Overseas Operation 
in foreign plants and there is also considerabl 
domestic usage by other General Motors divi 
sions. It is anticipated that the material will be 
commercially available to the sheet metal form 


ing industry in the near future +] 
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Fabrication of Low-Nickel, 


High-Manganese 


Stainless Steels 


By RICHARD E. PARET* 


The new series 200 stainless steels can be formed and welded 


with the same dies, equipment and techniques now used 


for the higher-nickel stainless steels. 


The greater strength of the new alloys may require some modification 


in tooling for embossing or extremely precise deep drawing 


D. WING 1955 the production of the low 


nickel, high-manganese stainless steels, Types 201] 
and 202, amounted to less than 2000 tons. A 
recent survey of producers and fabricators, how 
ever, indicates that substantial quantities will be 
used during the current year by many Ameri 
can industries, Some industry leaders expect this 
growth to continue until these types will replace 
up to 80% of the higher-nickel Types 301 and 302 
This expectation is closely tied to estimates of 
the future availability of nickel since austenitic 
stainless steels account for one-fifth of the U.S 
nickel production. While nickel production is 
increasing, the rate of increase of stainless pro 
duction has been substantially higher. Other 
demands for nickel have also increased, 
Uppermost in the minds of fabricators who 
have turned to Types 201 and 202 is the cor 
rosion resistance and service life which can be 
expected from these materials. No difficulty is 
expected from atmospheric corrosion since Cr 
Ni-Mn steels have been in service for 15 years 
without any evidence of corrosion due to normal 
*Committee of Stainless Steel Producers, Ameri 
can tron and Steel Institute, New York. This is the 
third article in a series on the new stainless steels, 
A.1.S.1. Types 201 and 202; the first appeared in 


the December 1955 issue, the second in February 
1956 Metal Progress 
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because of a slight increase in springback. (G general, K general, SS) 


atmospheric conditions or common cleaning solu 
tions. In 1942, the Budd Co. constructed some 
rail cars and truck trailers using the 17% Cr 
{ Ni, 4 Mn alloy and the units have been in 


service since that time. Budd has now. stand 


ardized on Type 201 where Type 301) was 
previously used 

In marine atmosphere tests conducted by 
International Nickel Co.. Cr-Ni-Mn samples 
were comparable in appearance to IS-S Cr-Ni 
samples after nine years exposure, No decrease 
in tensile strength vield strength or elongation 
occurred as a result of this exposure, Samples 
were not cleaned during this period and de 
veloped an oxide coating which could be 
removed with little difficulty, 

To date, every test application of the Cr-Ni-Mn 
steels has been satisfactory in such items as 
home cooking utensils, sinks, restaurant equip 
ment and transportation equipment. There is 
no indication that these steels will be limited 
in their replacement of Types 301 and 302 where 
the latter steels are being used properly 

In drawbench forming, roll forming and brake 
bending operations, 201 and 202 can be handled 
in exactly the same manner as 301 and 302 
respectively, Operators at the Budd Co. have 
been unable to distinguish 201 from 301 when 
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they were intermixed in any of the forming 
operations 

In both shallow and deep drawing, the Cr-Ni 
Min types have behaved almost identically to 
their Cr-Ni counte rparts with, however 


important exceptions. Usually, hold-down pres 
sure must be adjusted to prevent wrinkling of 
the low-nickel steels due to their high yield 
strength. Since blank holding or hold-down pres 
sure is a variable factor with almost every part 
produced, it is impossible to offer any specific 
recommendations as to the amount. of change 
necessary 

In one instance, Cr-Ni-Mn steel was selected 
as a replacement for copper, even though Type 
02 was at first considered for the application 
the body of a teakettle. Prior to chang 


ing to Type 202, production practice included 


namely 


two spinning operations on the dome and side 
wall to smooth out wrinkles. Present indications 
are that either one or both of these operations 
can be climinated with the new steel 

ln another instance, the increased strength of 
Cr-Ni-Mn steels was found to be of major im 
portance in the production of a drawn part 
In the fabrication of a small sink drain, a spin 
ning operation is required on the drawn piece 


to roll in a groove needed for attaching the drain 


Washfountain Boul, 36 In. Diameter and 
10 In. Dee p Is One of the Largest Pieces 
Thus Far Drawn in Type 202. Stainless 


>= 


¢ 
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No Differences Have Been Observed Between Type 


202 and 302 in Drawing, Curling, Polishing and 


Spot Wi Iding Ke d for The se Der Drawn ups 


With ‘Type 301. considerable distortion on the 
wall of the piece is found near the rolled groove 
Type 202 cups are not distorted by the spinning 
vrooving operation 

Two instances were noted where extreme diffi 
culty was encountered in’ drawing Type 201 
These were a round mixing bow! and an automo 
tive wheel cover for which scrap ran about 10% 
To form the mixing bowl, hold-down pressure 
had to be reduced to an uncomfortable minimum 

with attendant wrinkling) to achieve success at 


all. In the wheel covers, close tolerances must 
be held on the 
must fit tightly over the locking devices, despite 


With the 


springback characteristic of Type 201, provision 


periphery because the covers 


mechanical abuse in service vreater 
would have to be made to accommodate the 
larger diameter which results from the use of 
‘Type 201 with existing tooling. In each of these 
traced 


applications however, the difficulty was 


to single lots of material and other lots were run 
at all 
faulty metal rather than any basic difficulty with 
the Cr-Ni-Mn steel 

The higher strength of Cr-Ni-Mn steels usually 


will have an almost unnoticeable eflect on pro 


through without any difficulty indicating 


cline tion ope rations exce pt possibly ith embossing 
ope rations. In one instance small electric burner 
sized, embossed and trimmed in 


With Type the 


image is clear and well defined 


supports ure 
one operation embossed 


with ype 


do 


i 
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Mechanical Properties of Welds in Type 


201 and 202 


are used, they can be of eithes 


conventional analyses or the Cr- 
Srrenctn ‘Tensice Strencru ELoncatio Ni-Mn analysis which matches 
the base composition 

ype 202, 0.052-in. sheet, inert-arce fusion welded The tainless steel eict 

KB 18,000 106.000 9 Ni steels of similar carbon con- 
WE 1,000 102,000 5 tent. This provides an extra 
I ype 202, 0.052-in. sheet, inert-are and 308 fill wire factor of safety for those fabri- 

KA 62.000 116.000 9 cators who are only mildly con 
WA 66.000 117.000 iB cerned by intergranular precipi- 
XB 1,000 107,000 ) tation —that is, those who do 
Wh +7 ,000 101,000 not use either solution annealing 
Pype 202, 0.014-in. sheet, Type 308 coated elec trode after welding or the extra-low- 

WA 16 O00 103,000 3 carbon grades at present. One 
SB 12,000 97,000 2b example is transportation equip- 

Pype 201, 0.5-in. plate, Type 201 electrode ment which requires extensive 
Weld metal 63.000 101.800 18 welding but is exposed only to 
the corrosive attack of industrial 

*X Weld across grain \ Weld length of test specimen 


W Weld with grain b Weld across 


201, however, some clarity is lost in the deepest 
areas and the embossing die must be cut deeper 
to obtain the necessary definition. The same loss 
of clarity was found in wheel cover embossing 
but was easily overcome by increasing depth of 
punch and ram force 

Limited production of steels requiring special 
handling always creates some difficulty if only 
because of the usual resistance to change of pro 
duction personnel, Minor variations from heat to 
heat also tend to diminish as production in 
creases, To date, the most extensive production 
changes have occurred in the annealing and 
pickling of the 200 series. Annealing temperatures 
now used for 300 series stainless cause more 
rapid sealing on the 200 series steels, For this 
reason annealing temperatures have been re 
duced 50 to 100° F. to reduce the scaling. Cold 
worked material should be annealed at 1850 to 
1950° F. 


200 and 300 steels can be given the same pic kling 


With this lower temperature anneal 


treatments, To prevent any possibility of over 
pickling in a nitric-hydrofluoric bath, hydrofluoric 
concentration can be decreased and pickling 
temperature lowered 10 to 20° F 

The Cr-Ni-Mn steels have much the same 
welding characteristics as the Cr-Ni grades with 
one major advantage —a reduced tendency 
toward intergranular precipitation of chromium 
carbide, All welding techniques commonly used 
for stainless steels have been investigated and 
the Cr-Ni-Mn steels can be used interchangeably 


with Cr-Ni steels When filler wire or electrodes 


test specimen 


atmospheres, Although there has 
not been any official recognition 
of an extra-low-carbon Cr-Ni-Mn 
steel, the maximum carbon limit to prevent 
short-time sensitization is twice as high for these 
steels as for the higher-nickel alloys 

Stress-corrosion tests have been made in 
boiling 42% magnesium chloride solution and 
indicate that chromium-nickel-manganese steels 


are about as susceptible to stress-corrosion as 


Effect of Carbon Content on Nitric Acid Corro 
sion Resistance of Sensitized Types 202 and 304 


Corrosion Rate, 0.001 In. Per Month 


0 
0 001 0.02 0.03 0.04 005 0.06 0.07 0.08 
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Only a Slight Change in the 
Embossing Die Used for These 
Burner Supports Was Neces 
sary When the Manufacturer 
Switched From Pype 301 to 
Type 201 Stainless Steel. Em 
/ 


ing operation shown belou 


the chromium-nickel Type 301] and 302. There 
fore, it is necessary to use the same precautions 
Since stresses of this type usually originate in 
the fabrication or welding equipment, the un 
stabilized Types 201 and 202 should be given a 
final solution anneal. Stabilized grades in the 
300 series can be given a stress-relief anneal 
which is performed at lower temperatures 

Not a single unsuccessful application of Cr 
Ni-Mn steels has yet been discovered and many 


estimates place eventual use of these steels at 
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75 to SOW of the 


lypes and slightly lower Comosion 


applic ations nthy using 


resistance of these steels may limit thei applic a 


tion where resistance to pitting from certain 
chloride compounds is needed or in other place 
where the use of Types 301 and 302 is marginal 
The general recommendation is to use Type 
201 in existing Type 301 applications, Type 202 
for Py pe if ‘Type is required by service 
conditions, do not use the Cr-Ni-Mn grades 

A number of fabricators have been impressed 
by the efforts of the steel practi 


to alleviate the current shortage of nickel by 


stainless 


stablishing the low ke | vrack The \ have 
cooperated freely in the trial applications of 
these steels without the feelings of resentment 
which surrounded the substitution of straight 
chromium steels for the chromium-nickel grades 
during emergencies. Of concern to those who 
foresee continued nickel shortages is the cus 
Cr-Ni-Mn steels par 
where 1S-S has been established ays 


standard and specified as such. For this reason 


tomer acceptance of the 


ticularly 


it is felt important by some that Types 201 and 
202 stainless be recognized as a “new family of 
stainless steels” and not merely en rgency sub 
stitutes for 18-8. The best estimate of the value 
ot these new steels can pr rhaps be found ith the 
belief of a number of persons that production 
of Types 301 and 302 could, if necessary, be 


stopped without any major effects rs] 
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Gating and Risering 


of Investment Castings 


propuce a sound casting economically 
the metal must be introduced properly into the 
mold cavity and there must be some method of 
compensating for the shrinkage which inevitably 
accompanies solidification, This can only be done 
with a suitable system of gates and risers. Much 
of the elementary information concerning gates 
and risers has been gained trom studies of con 
ventional sand castings. Fortunately the funda 
mental requirements are so general that most 
of the principles may readily be transposed to 
investment castings using hot molds 

A riser is nothing more than a reservoir of 
liquid metal situated so as to compensate shrink 
ave during solidification of a casting. To function 
properly, a riser must remain liquid longer than 
the casting and must contain enough “extra” 
liquid metal to feed the casting. Since the riser 
is usually surrounded by the same mold material 
as the casting, solidification occurs at comparable 
rates in the casting and the riser, Consequently 
the riser must be thermally and physically larger 
than the casting unless some artificial technique 
is used to preserve or generate heat in the rises 

In recent years the quantitative relationships 
governing minimum riser dimensions have been 
fairly well established and the results are typified 
by Fig. | which summarizes dimensional require 
ments of blind risers for steel castings. Both size 
and shape are taken into account through the 
use of volumes and surface areas of casting and 
riser, “Surface areas” are the areas of the casting 
or riser in contact with the mold. One of the 
curves has been calculated from experimental 


information and the other has been derived 


*Assistant Professor of Metallurgy, Massachusetts 
Institute of Technology, Cambridge, Mass. This 
article is based on a paper presented at a meeting 
of the Investment Casting Institute 


5S 


Gates and risers for investment castings must be designed as if 
the mold were made from sand and well insulated. (EF 22, FE 15) 


By C. M. ADAMS* 


theoretically. They may be regarded as a map 


and are most easily used as a “go. no-go” criterion 
First, the riser dimensions are estimated on the 
basis of experience Second areas and volume s 
are calculated and ‘the corre sponding 
located on Fig. 1. If the point talls above the 
curve the riser is too small; if the point falls tar 
below the curve, the riser is uneconomically 
large. A properly dimensioned riser will corre 
spond to a point slightly above the curve 

Although this is the most precise method for 
dimensioning risers, it is cumbersome becats: 
of the necessity for calculating surface areas 
There are approximate rules which are adequat 
for most investment applications. Consider that 
the riser is blind and its shape more OF less fixed 
as a circular evlinder whose height equals ] 
to 1.5 times its diameter. The riser diameter 
must be at least three times the section size 
of the casting if the casting is a plate, 1.5 times 
the section size if the casting is a bar and 1.1 
times if the casting is a cube. sphere or similar 
chunky object 

The riser may be situated above or beside th 
casting and will not always be in direct contact 
with the casting. The dimensional requirements 
of the connection between the riser and the 
casting need never be more than two-thirds the 
diameter of the riser. If the laver of mold ma 
terial between the riser and the casting is quite 
thin, the connection may be smaller but never 
less than one-fourth the diameter of the riser 

As to location of risers, the requirements a 
more simply stated than executed, risers should 
be located at or near the pomits of the casting 
which will be last to solidify. The surest way to 
locate these points is to radiograph an unrisered 
casting. Hf, at any time during solidification of 


a casting, there are two distinct zones which are 
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liquid separated by a zone which has solidified 
two risers will be required 
Another 


is the distance which a riser can feed a uniform 


consideration in location of risers 


section. Although there is no quantitative infor 
mation regarding feeding distance in hot molds, 
several conditions are clear: 

1. Feeding distance in a uniform section is 
vreater the hotter the mold 

2. An extremely thin section is probably im 
possible to feed, but the shrinkage is of such small 
magnitude that it cannot be detected. 
3. A slight amount of taper in the design of 
a section will usually eliminate shrinkage in an 
investment casting, if feed material is available 
at the large end of the section 

4. Any temperature gradients existing in the 
mold at the time of pouring can eliminate or 
sections. Ob 
viously the riser should be placed at the hot end 


of such a section 


aggravate shrinkage uniform 


Anything that decreases the rate of solidifica 


tion in the riser or increases it in the casting 
improves riser efficiency, Fewer such devices are 
adaptable to hot mold processes than to other 


Metal chills and moldable 


exothermic or insulating materials are impractical 


casting techniques 


if not impossible to apply to investment pro 


cedures However benefits mav be 


certam 
realized from judicious geometric arrangements 
of castings and risers in the molds. For example 
it is not usually necessary to place the riser in 
direct contact with the casting because a connec 


tion between the 


two of considerably smaller 
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cross section than the riser can be used. Lf the 
section of molding material between the casting 
and the riser is half the diameter of the rises 
or less, it will quickly become saturated with 
heat and solidification will be 
and the 


on the riser 


retarded in both 
the eflect 


the rises casting. In general 


will be relatively greater 


the casting, and riser efficiency will increase 
The benefit of this arrangement is greater the 
thinner the wall of refractory separating casting 
from riser. There are, of course, practical limita 
tions to this te 
Advantage should be 


taken of any thermal 


gradients in the mold prior to pourit As soon 


as the mold is removed from the furnace 
heat by Since the molding material 
is a fairly poor conductor of heat appreciable 
temperature gradients quickly develop with the 
central region of the being, of 
hotter than the The should be 
located in the hottest part of the mold. The 


Hnportance of this can be « mphasized bv a brief 


it loses 


radiation 


mold course 


exterior riser 


consideration of the effect of mold temp 


on solidification rate. The time required for a 
given section to solidify is inversely proportional 
to the 
freezing temperature of the metal and the initial 
temperature of the 


square of the diflerence between the 


mold, other things being 
equal, Thus a particular section of a stainless 
steel casting would take 25% longer to freeze in a 
mold at 1800° F. than at 1700° RF. By arranging 
several castings around a central riser as close to 
it as possible the riser is located in the hottest 
part of the mold and the heat from the castings 
helps keep it liquid 

Where an open riser is « mploved, some atten 
tion should be given the radiant heat loss from 
the « xposed surface of the riser. Some study has 
been given to this problem in connection with 


risering sand castings and the 


results are ap 
plicable to investment castings as well. Heating 
the mold has the same effect as insulating the 
sidewalls of the riser since both retard heat flow 
Of the total heat which leaves an 


during solidification, a 


into the wall 


open rises certain per 
centage is radiated to the surroundings Pypical 
2 The higher the melt 
Ing temperature of the metal and the hotter the 
mold, the more heat is lost by Son 
times half the metal in the wasted 


due to top losses 


value s are shown ii hig 
radiation 
riser ay 
The 


risers will 


ol any powdered 
refractory vreatlhy 


riser efficiency part ularly in casting high-melt 


on open 
ing alloys 


A gating system is inevitably a 
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Sound 
< 
0 


Sand 


between a perfect and an economic Huid flow 
system for conducting liquid metal into the mold 
cavity. The rules are not at all distinet and are 


valuable work has been done in recent years 
but it has been largely based upon a few pre 
conceived ideas as to what the gating system 
should or should not accomplish. However, as 
a result of recent work, published and unpub 
lished, it forth few 


important features of an ideal gating system upon 


seems sate to. set those 


which most investigators agree: 

1. The rate at which the mold is filled should 
he controlled by the gating system, not the man 
pouring the metal, This is usually accomplished 
by the use of a fairly definite choke in the 
system, at or near the base of the sprue so that 
the sprue may be kept full at all times, Under 


these conditions, flow is more or less continuous 


and surging or hesitation (which can cause laps 


or seams) is avoided. The cross-sectional area of 


the choke is smaller than any other section of 


the total flow path. 


2. The system should be designed to minimize 


aspiration of air or cavitation of the flow stream 
either of which will lead to entrapped gas or 
inclusions. The major weapon here is the tapered 
sprue; it is impossible to maintain a straight 
sprue full of liquid metal because the pressure 
in the flow stream is less than atmospheric, A 


tapered sprue operates at positive gage pressure 
throughout, The taper should be such that the 
cross-sectional area at the top equals twice that 
at the bottom. If the sprue is very tall, more 
taper might be required, Ordinarily the bottom 
of the sprue is the choke. 

3. The should 
which take the kinetic 


system 


incorporate devices 


energy out of the flow 


60 


Effect of Insulated Sidewalls of Risers on Surface Radiation Losses 


founded upon some fairly shaky concepts, Some 


stream at or near the bottom of the sprue, An 
abrupt enlargement or a well causes this energy 
to be dissipated in the form of eddy currents and 
reduces turbulence. 

4. Casting defects which can be traced to the 
gating system are frequently caused by the first 
metal which enters the sprue. During the early 
stages, the system is operating as a partially open 
channel and no control can be exerted over the 
How pattern. A purely negative but sometimes 
fruitful device is a bypass into which the first 
metal flows before the casting begins to fill 
In this way entrapped gas may be avoided. 

5. There is some merit in the use of gates and 
sprues of rectangular cross section, A rectangulas 
cross section offers a higher frictional resistance 
to flow than a circular cross section and metal 
can be delivered to the mold cavity 
volume rate of flow 


at a higher 
but at relatively low velocity 
which is very desirable 

6. To 


gas entrapment (a 


avoid excessive washing or 


jetting 
the ingate should not be of 
larger cross section than the casting, unless the 
casting is gated through a riser, (b) the cross 
sectional area of the well should be more than 
twice the sum of the areas of all the ingates, and 
(Cc) the CTOSS sectional area of the choke should 
be less than the sum of the areas of the ingates. 

7. Due to the impermeability of the mold 
overflows or vents on the mold cavity itself may 
be necessary to avoid gas entrapment. 

The above should be taken as indications of 
current thinking rather than as hard and fast 
rules, In spite of the attention given in the liter 
ature, a definite understanding of flow and pres 
sure in gating systems still does not exist and 
some fairly spectacular departures from con 


ventional gating may occur in the future. So 
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Conversion 
Coatings for 
Titanium 


By P. D. MILLER 
R.A. JERFERYS 
and Hl, A. PRAY* 


Both conversion and anodic coatings 
on titanium alloys hold lubricants 
efficiently and eliminate or reduce 
galling in forming operations 

and in applications involving 
metal-to-metal contact. (1.14, Ti) 


Mm oand its alloys have a severe 


tendency to gall and seize when in moving con 
tact with other metals. Since this restricts their 


it hardened steel ball was drawn back and forth 
over the specimens 25 strokes per min, ata load 
of 70 tons per sq.in After 250 strokes only a 


utility and also causes some difficulty in forming smooth wear track was apparent on the coated 


operations, considerable effort has been directed surface whereas the uncoated surface galled on 
| 


the first stroke. Molykote G, a mixture of molyb 


denum sulphice and 


toward the development of surface treatments 


that would eliminate or reduce galling used as a 


Wis 
results 
obtained with the coatings in wiredrawing tests 


Two methods of producing satisfactory sur lubricant. Very 


promising were also 


face properties have been developed one ms at 


electrochemical anodizing process and the second Anodic coatings are probably us 


is a cl emical immersion treatment. Both produce 
a crystalline coating which is tightly bonded to 
the titanium base and can be chemically removed 
without excessive loss of metal 

Both acidic and alkaline solutions were used 
to produc e¢ anodic coatings. The most satisfactors 
NaOl 
current 
density of 50 amp. per sq. ft. for 20 min. Coated 


coatings were those obtained in a 5% 


solution operated at 205° F. with a 


specimens were tested for galling under high 


pressure on a modified shaper In these test 
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the immersion, or Conversion, coatings but the 


latter are more desirable from an economic. as 
well as operational, standpoint, so they have re 


Three 


have been found to produce durable Conversion 


ceived more attention chemical baths 


coatings on titanium alloys 

* Battell Memorial Institute Columbu Ohio 
The research re ported in thi paper wa done under 
Contract DA ARD-215 fon the Office ( hied 


of Ordnance, under the sponsor hip of Watertown 
enal 


= 
| 
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Table I 


Conversion 


Coating Baths for Titanium 


Alloys The effectiveness of the 


Bari 
pH 

No COMPOSITION 
Oy. perl IZHO 185°) 
20 g. per |. KF to 
11.5 g. per lL HE solution*® 
2 Og. perl. Na,PO,-12HO 1.0 

20g. per |. KE 2H,O 
26g. per |. HE solution* 

Woe. perl. Na, lOHO 185 6.3 
per | KE 2HO lo 
low per 1 HE solution*® 


immersion and anodic 


CloATING 
rises coatings in cold drawing 
tubes and wires has been 
10 min Vi-75 A evaluated rather exten- 
RC-55 


sively because of the diffi 
culties experienced by 


commercial fabricators 


Li-l50A 

RO In the plug drawing of 

RC-130A4 tubes with suitable 

RC-130 B drawing lubricant the 
Wi-75A high temperature fluor- 

A ide-phosphate coating 

RC-55 permitted successive 

RC-1L30 A . 

RC-130 B draws with a maximum 


by weiele 


Their compositions and coating procedure 
are shown in Table |, which indicates that a 
number of the titanium alloys have been treated 
successfully, Chemical analysis of the coating 
obtained from the high-temperature fluoride 
phosphate bath (Bath No, 1) shows the compo 
sition to be approximately 39% fluoride, 3% 
phosphate, 25% potassium and 17% titanium 
indicating the formation of a potassium-titanium 
fluoride complex. The coatings from the other 
solutions are similar in composition 

Both immersion time and pH are important 
Dissolved titanium and the active fluoride ion 
make it impossible to use glass electrodes for 
pH! measurements, Indicator paper and color 
imetry were found to be the most. satisfactory 
tools for measuring Baths No. | and No. 3 which 
are held in the 5 to 7 pil range. Bath No. 2 is 
quite acid and titrametric analysis of samples 
appears to offer the most practical method of 
control, It was found that if the bath was in the 
proper coating range, a 20-ml, sample in 100 ml 
of water would neutralize 118 to 12.0 ml. of 
normal sodium hydroride using a phenolphthalein 
indicator 

Immersion time has an important effect on 
the coating thickness. In all three baths, a 
specific time is reached after which the coating 
weight remains essentially constant. In both 
of the fluoride-phosphate baths, a maximum 
coating weight is reached at some time prior 
to this equilibrium point. The maximum coat 
ing weight is obtained in about 2 min, in the 
low-temperature bath and in about LO min. in 
the other two baths. Data relating immersion 
time to coating thickness are shown graphically 
in Fig. 1 
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reduction of about 65% 
After drawing, the coat 
ing was removed by a 30 
sec. dip at room temperature in a hydrofluoric 
nitric bath. This restored a smooth bright finish 
to the metal. The best drawing was obtained 
with a Ti-75A alloy tube. In four passes, this 
tube was reduced 66.5% with only slight signs 
of galling on the fourth pass. These results are 
cousiderably superior to those of present com 
mercial methods, 

Extensive tests in’ wiredrawing were made 
using a laboratory drawbench on which pieces 
up to 22 ft. in length were processed The 
immersion coatings improved the drawing prop 
erties of Ti-75 A considerably as shown in Table 
Il. In one instance, as many as 17 passes were 
made for a total reduction of 94%. It should be 


Fig. | — Weight of Conversion Coat 


ings as a Function of Immersion Time 


0.80 
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RC-1350 B 
| 0.70 
g 0.60 O / 
Both No. 2 Bath No. |} 
0.50 
2 
Bath No. 3 
0.30 
ou) 
‘ 
5 
0.1074 
} 
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Table Il — Wiredrawing of Titanium Using Immersion Coatings Another type of maciin 


used for some of these tests 
DRAWING Torat No. of No. of Final 


LtBRicANt REDUCTION PASSES Coats ONDITION 


COATING reciprocated 23 times per 
minute using a dh-in. stroke 
Molykote ¢ 


and flat button specimens 
Jonderlube (,alled 


ote noot 
No. 2 Molvkote ¢ Gaannth the specimen. se ized to the 


No. Sonderlube Cralled weal plate and automat 
1 No. 4 Molvkote G Smooth 


Lacquer M ener This test gives a reasonabl 
1 No. 3 Molvkote G Smooth 


ically terminated the test 


indication of the durability 


*Heat treated | hr. at 800° | under conditions of slow 
speed and he wvy loads 

Table IL — High-Pressure Wear Tests on Coated Four types of specimens (4-in. buttons 

Alloy lapped to optical flatness) were tested 

against four types of wear plate s at loads 

Lupe \ No. o1 NAL CONDITION of 200 to 2500 psi All tests were mack 

under S.A.E. No. 30 machine oil, The fou 


types of specimens were: bare, air-oxidized 


None | (salled 
Bare Molvkote G (salled 
jatl Ne \ hine ol d wear track — 
No | sion-coated 75 A alloy The tour types ol 


dl and an oxidized 


Bath No. | Machine oil sth ear trach weal plates employed were hardened steel! 


Bath No. Molvkote G h we: bare titanium. immersion-coated titanium 


and air-oxidized immersion-coated titanium 
All air oxidation was done at SOO? FL fos 
noted that recoating was necessary after about > to 5 hr. Neither 


an coating nor 


three passes were made No annealing was re aye oxidation alone Causes a signal ase 


quired for any of the specimens listed in wear characteristics, but it is the combination 


The wire and tube drawing tests show very of the two treatments in proper sequence which 


well the usefulne ss of the coatings for this appli VIVES the markedly increased resistance shown 


cation. There is little reason to doubt that form in Table IN It should be noted that the pieces 


ing operations such as cupping and deep drawing are first chemically treated and then air oxidized 


will also be aided by these coatings. In addition Because of the slight improvement in wear 


costs of operation should not be great because obtained by the air oxidation of bare titanium 
the coatings are easy to apply and remove it was thought that formation of TiO. might 
Iwo kinds of wear tests were used to evaluate be important in determining the wear character 


the coatings: (a) reciprocating wear which simu istics. Since the data also showed that the im 


lates the sliding motion of many parts, and mersion coatings were more effective for recip 


(b) high speed rotarv-wear tests which introduce rocating wear in the button test when followed 
significant shearing forces 
and a different type motion 


able IN teci ating We; “st 


specimens the immersion or Co NG ON WEAR SURFACE*® Hor 
coated sample s were tested 
under high pressure 70 tons Berto Prati 
per sq.in.) on the modified 
shaper. The coatings ap 
pe ared to form a smooth 
highly polished surface layer 
between the ball and the 
base metal and markedly 


improved thie response oft 


RC-55 to the high pressure 


contact of moving steel, as 


shown i Table Il 
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Bi 
Bare 
Bath 
Batl 
Bat 
Bat 
| 
] 
p 
4 ro GALLING 
| 
OH 
| tests ere made under No. ma 
63 
4 


500 


0.400 


0.300 


c 
© 
S . 0,200 


Mg. per Sq. C 


0.100 


0 
0 1.0 


by the effect of the 
coatings on the rate of oxidation of the titanium 


nificantly increase the oxidation rate of titanium 


heating in ai immersion 


was investigated immersion coatings sig 


as shown in Fig. 2. From metallographic and 
X-ray that the 
increased wear resistance is brought about by 


the formation of a layer of TiO, on the titanium 
Photomicrographs 


examination, it was concluded 


and physical property data 
the original fluoride coating 
TiO. 


also indicate that 


is retained above the 


layer which is 


adjacent to the metal. 

It is important to note that the temperatures 
at which the immersion coatings increase thi 
oxidation rate and improve the wear are below 
temperatures which change the structural chia 
acteristics of the metal 

High-speed rotary wear tests were conducted 
ona which evlindrical 
button-type specimens against a lapped. steel 
disk under pressures varying from 50 to 800 psi 
The disk contra-rotated 
each at a linear speed of 910 ft. per min, The 
high relative speed (1520 ft. per min.) resulted 


in high shearing stresses at the points of contact 


machine forced two 


and specimens were 


Coetlicient-of friction measurements were made 
between the specimens and the disk by a plane 


tary gear dynamometer 


Table V 


High-Speed Rotary Wear Tests on Titanium 


Fig. 2— Oxidation of Coated 
and Uncoated Ti-75 A at 800° I 


\t pressures as low as 200 psi 
titanium seized instantly on the steel 


coatings 


untreated 


Immersion 


and air-oxidized immersion coating: 


improved the wear to some extent but no runs 


of more than 7 hr. were obtained in the pre 


liminary tests. Lack of proper lubrication under 
these high stresses probably caused the failures 
so an attempt was made to develop 


method of lubrication 


a satistactory 
This was done by incor 
porating one part of molybdenum disulphide in 
two parts of a thermosetting epon phenolic resin 
(unpigmented Synthetasine 100). This mixture 
was applied to the specimen, air dried 6 to 12 
hr. and cured for 8 to 12 hr. at 300° F. The 
resin layer was then burnished to a hard ebony 
black surface which was 0.002 to 0.005 in. thick 
The considerably 
with the combinations of immersion coating and 


as shown in Table V. 


running time was increased 
resin 

The immersion coating apparently improves 
the resin bond, Air oxidation of the immersion 
coating is not necessary to effect this improve 
ment. Other tests on flat panels showed that an 
improvement in the adhesion of ordinary paint 
or lacquer to titanium was furnished by these 
conversion coatings. The resin bonding of other 
metals to titanium should also be facilitated by 


these surface treatments. 6 


CONKIDATION 


Resin® Loap 

sr | 
Bare O hy No 200 psi O hr 
Bath No. | No 0.0] 
Bath No. | ) No 
Bath No. | 195 No 600 6.7 
Bare ) Yes 600 
Bare 2 Yes 600 0.7% 
Bath No. | 2 Yes 600-800 199.0 
Bath No. | 2 Yes HOO 161.5 
Bath No. 2 2 Yes 600-800 9 225.0 
Bath No.’ Yes BOO 2973.0 


RUNNING | 


FINAL 
or Frieriont CONDITION 


Called instantly 


Called 
0.04) Galled 
OO14 Galled 

Galled 

Called 
ndamaged 
UU ndamaged 
0.072 U ndamaged 
0.069 LU ndamaged 


tAverage. All tests were 


run under S.A.E. No. 30 oil 
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*QOne part molybdenum sulphide in two parts epon-phenolic resin 
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Bath No, 2 
Bath No. | 
Bath No. 3 Bare Ti. 
G 2.0 3.0 40 5.0 6.0 
Time, Hr 
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Delayed Centerline 
Cracking of Warm Rolled 
Titanium Alloy Ti-150 A 


D. KRING an imvestigation of stress-relie 


ing treatments for commercial titanium alloys 
specimens were prepared by cold rolling ‘-in 
plate to 0.15-in. sheet. In this process the Ti-ISOA 
alloy developed severe edge cracking and it was 
necessary to preheat to obtain satisfactory test 
strips Some time atter cooling to room te mpera 
ture, the strips began to crack at the ends. In 
some instances the crack progressed until the 
sample separated into two pieces 

In order to determine whether a critical amount 
of reduction was necessary for the delaved crack 
ing, specimens 1 3 in. were warm rolled 


They 


and reheated for 


thickine SSCS 
at 930° F. for 20 min 


after four passes 


to various were preheated 
> min 
0.010 in. reduction per pass 

12 to 5149 The 


46 as received to C-4] 


Total reductions ranged from 
hardness varied trom ¢ 
after 519 reduction 
Cracking began approximately 2 hr. after roll 
ing. After 24 hr., all specimens with reductions 
between 12 and 40% had cracked 90% of thei: 
lengths. The sample which had been reduced 44% 
had only a slight end crack, vet the one with 48% 
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Delayed Cracking 


Centerline cracking of warm rolled Ti-150 A which occurs 
after the alloy has cooled to room temperature can be eliminated by 
a stress-relieving treatment or by proper edge preparation. (F 23, J. 1, Ti) 


Rolled Ti-I50A 


By HAROLD BERNSTEIN* 


reduction had cracked through 


of its length 
The specimen that had been worked the most 
intact. One week later, the 
sample reduced 449 was unchanged but all the 
others had cracked over GOV of the 
Evidently, amount of reduction is not critical 
The cracks started at the edge of 
the rolled strip near the centerline. At first, this 


51% reduction — wa 


trip length 
transverse 


was considered a sign of centerline weakness 
After 
number of cracked specimen 
started 


such as folds os laps near or at 


caused by segregation impurities 


inining a lare 
however, it was observed that the crack: 
in irregularities 
the ends of the rolled strips They started more 
often on the flat sides of the strip than at the 
To check this, the ends of warm 
rolled strip were cut off immediately after roll 


that crack initiation is due in part to high residual 


transverse ¢ 


ing and no cracking occurred it appears 
stresses in the strip ends 
All ot the specimens described ihove were 
cut in the longitudinal direction of the “-in plate 
*Metallurgist 
ington, 14 


U.S. Naval Gun Factors Wash 
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and were rolled in the same direction. To check 
on the effect of directionality, two specimens 
1% * 6 in. were cut in the transverse direction 
and were rolled parallel to the long dimension 
(in effect, cross rolled) and again there was no 
cracking. 

Delayed cracking in titanium alloys is gener 
ally attributed to the presence of a strain-aging 
While the obvious 


remedy is to vacuum anneal 


solute such as hydrogen. 


this may not be 


practical and other means of preventing delayed 
cracking must be utilized. Cropping the ends 
Another 
is the elimination of the residual stresses by a 


of freshly rolled material is one method 


suitable heat treatment immediately after rolling 
In the 
mentioned 


stress-relief investigation previously 
a spec ial fixture was developed in 
which strips of the various alloys were beam 
loaded to their respective vield strengths and 


then place in a furnace tor 1 hr. If the stress 


eview... 


Fatigue in Theory 
and Practice 


Reviewed by PAUL P. MOZLEY* 


Lazan 
Society 
121 p., $3 


Faricur, by | Dolan, B | 
and ©. J.) Horger. American 
for Metals, Cleveland, 1954 


STRENGTH AND Kesistance Or METALS 
by John M. Lessells John Wiley & Sons 
New York 1954 50 p S10 


The need for information on fatigue and fa 
tigue failures -has become increasingly urgent 
with the greater emphasis on the ratio of strength 
to weight of metal structures. When weight is not 
an important consideration, individual compo 
nents are made sufficiently bigger and heavier 
than is theoretically necessary so that fatigue life 
need not be considered In aire ratt 

*Stall Metallurgist Lockheed 
Burbank, Calif 


however 


Aircraft orp 
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every extra ounce of structure is costly and more 
specific knowledge of fatigue would permit more 
eflicient aircraft design. Other industries have 
also realized that it costs money to move unne¢ 
essary weight and are re-examining the satety 
factors used in design and reducing them wher 
evel possible. 

Unfortunately it is not yet possible to analyze 
a complex mechanism and predict a definite life 
when it is to be exposed to Huctuating stresses 
Fatigue failures follow a statistical pattern and 
there are usually too few data available to get an 
accurate indication of the distribution of service 
life to be expec ted 
“Fatigue” is based on papers presented during 
the National Metal Congress and covers some of 
the more recent theories of fatigue. It is primarily 
although 
there are a few practical illustrations it is not in 
tended as 


devoted to scientific discussion and 


an engineering guide for designers 

The subject is approached from three levels of 
observation visible to the 
eve, an intermediate range requiring X-ray on 
microscopic study, and the atomic level which is 


entirely theoretical in nature. Most of the diseus 


large-scale effects 


METAL PROGRESS 


— 
4 


relieving treatment is LOOY effective, the strip 
will take a permanent set and there will be no 


spring-back when the load is removed, If none of 


the stress is relieved, the strip will assume its 


original shape when unloaded. Efficiency of 


stress-reliet is calculated from the ratio of perma 


nent set to the original elastic deflection 
For Ti-150 A, 1 hr. at 800° F. followed by ais 
relieved 92% of the 


longer time or slightly higher temperature is 


cooling residual stress. A 


sion deals with the first two although the theory 


of dislocations is briefly explained. 


Under the discussion of large sections, a com 


parison is made of the results of tests of many 


small specimens versus a few or only one very 


large specimen. Since it is usually not possible 


to test many large specimens, it is helpful to real 


ize that actually you are obtaining an average 


value for a large quantity of metal and that one 


may just as safely design around such results as 


to use those obtained from a large number of 


small specimens Small specimens are apparently 


affected by minor defects such as small inclusions 


while large parts in a test rarely break in the area 


where the minor defects are found 


Since parts are rarely stressed uniformly, pro 


cedures are shown for obtaining design criteria 


for complex conditions. The subject of size effect 


and the necessity of testing only a few large spec 


imens indicate that there will always be some 


uncertainty regarding the validity of the spread 


of fatigue strengths to be expected of large 


sections 


If results on small specimens are known and 


a few tests are made on extremely large speci 


mens then the intermediate values can be safely 
that the 


It would seem that this might bear 


estimated by assuming functions are 


straight lines 


further study although a number of examples 


appear to justify that conclusion. It is surprising 


to learn that in large parts wide differences in 
metal structure have little effect on the useful 


fatigue life 


This is very different from the results 


in small specimens or experience with smaller 


parts. Even grain flow, which we have always 


held in a sort of reverence, has been found to 


have little effect on the life of large parts 


Some attention is paid to cumulative damace 
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recommended if it is necessary to remove all 
stress for very precise dimensional control. At 
temperatures the efficiency of stress-reliet 
decreases; at 600° F at 400° F., 229 


Values for two other commercial titanium allovs 


it was 47% 


Residual stress was com 
pletely relieved in RC-130 A in 1 hr. at SOO? F 

at 600° F. efficiency was 55% and at 400° F., 404% 
For alloy KRC-130 B, the values were 909, 40% 
and 30%, respectively i) 


vere also determined 


by fluctuating loads and the relation of previous 
this 


grain 


stress history to fatigue life. All may be 
affected by 


temperature or 


greatly microstructure size 
in fact almost any change in 
either the material or the environment, especially 
in relatively small parts 

In contrast the book by Lessells COVETS THAN 
properties of metals. It includes such subjects 
as elastic and plastic behavior in tension and 
compression, testing methods, residual stresses 
the effects of 
fracture, damping, wear and working stresses 
All these 
are discussed from an engineering rather than 
the theoretical 


theory is given to provide a basic understanding 


temperature hardness 


in addition to the section on fatigue 
sufficient 


Viewpoint although 


The section on fatigue in “Strength and Resist 


ance ol Ni tals is Very comple te and includes 
a general discussion of practically every imagin 
able condition that would affect fatigue life 


Among these are the effects of te mperature, size 
form, surface condition, surface protection and 
mechanical work, The information is clearly pre 
sented with a large number of graphs sketches 
and photographs to illustrate the subject. To 
make the test still more useful, actual proble ms 
and their solutions are given 

The two books cannot be ¢ ompared easily since 
they are written with entirely different purposes 
They folfill different functions 


study and understanding of fatigue 


in view in the 
one presents 
the theoretical aspects while the other presents 
the prac tical engmeecrng lewponit If you want 
a vers complete text on the engineering behavior 


the book by 


interested in 


of metals Lessells is excellent. U 


you are fundamental theories of 


should be an interesting and 


work 6 
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William Park Woodside 


an 


His Philosophy of Research 


By ALVIN J. HERZIG* 


Positive information about a new metal and its rapid introduction 


into commercial products can best be achieved by two groups of men 
working together and supplementing each other — one skilled workmen, 
the other scientific researchers — who face squarely and even magnify 


any shortcomings of a new material or method. (A 9) 


1, is Nor only the privilege of a Woodside 
lecturer but also my duty as one of his closest 
associates to speak somewhat more intimately to 
this meeting of his friends than might ordinarily 
be appropriate in an honorary lecture, It is a 
duty because any technical accomplishments to 
which I can refer are products of an organization 
heavily endowed with what might be called “The 
Woodside Philosophy of Investigation”. 

Its basic « oncept Is simple It is that the skilled 
workman and the professional worker should be 
of mutual inspiration and assistance. To achieve 
Woodside 


used every organizational device and politic al 


such cooperation in his staff, Mr 
tactic gathered from his long experience, From 
him, each group could obtain a good deal of 
freedom — although neither could) be certain 
when they were near the limit of his tolerance! 
Mr. Woodside succeeded in making this philoso 
phy operative at our laboratory. The spirit of 
research and investigation was extended to the 
entire personnel of his establishment. The 
physical process of investigation began at the 
level of instrument makers rather than at a lates 
stage of interpretation of tests by supervisors 

As is common among men of his generation 
who had missed the opportunity of university 
Woodside tended to overrate the 


value of an academic degree, On the other hand 


training, Mr 


he never set aside the intuitive judgment and 


experience of skilled workmen without the same 
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caretul appraisal which was accorded to the 


advice of his professional associates. Tle was 
about the 


mvestigation if 


outcome of any technical 
salable 


product He displavye dl an air of whit hi 


Optimistic 


the objective was a 


comes only with success 
The two strongest convictions which he de 
lope dl to imple micnt his sophy were 
There are highly 


organize ds investigation 


pl ictical aspect of 


most efficiently con 
ducted by practical people 
2. The abstract 


professional init 


technical approach of the 
tivgaton when employed by 


competent prot ional people una properly 


administered, could also vield practical results 


Woodsich 


the forge fire 


metallurgical career began at 
It seems to me to be 
solid-state phir ic ist 


and anvil 
chemists 
blacksmiths, the 
blacksmith alone has the opportunity to discover 
character of the 


thy typ. of man who set 


true that among 
physical metallurgists, and 
and experience the intrinsi¢ 
metallic state. This is 
out to establish the character of research for the 
molybdenum industry in L931. Hi program wa 
described — not by a list of metallurgical prin 

but by a list of the uses 
thought could be 


If there wa 


ciple s to be studied 
of metal which he 


by the use of alloys 


improved 
limited back 


*President, Climax Molybdenum Co. of Michigan 
xcerpt from the | sth Wood icle Lecture before 


Detroit ¢ hi ipter 
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ground in academic theory, there was an abun 
dance of inquisitiveness, resourcefulness, enthusi 
asm and spirit How this combination found 
itself during the early years of operations is 
worthy of brief review. 
Mr. Woodside animated 


his knowledge of 


personalized, rather 
materials and processes 
Whatever metallurgical subject you brought up 
he immediately mentioned the name and knowl 
edge of a man who had had experience in that 
field. To him, this was more than a memory de 
vice; to him, the man’s name and the composition 
or process were synonymous. Within our own 
organization he used this technique in subtle 
ways: When your stock was high, you would 
Metal” or the “Blackett 


Process”, On the other hand, if it was your mis 


hear of “Timmons’ 
fortune to have sponsored a turkey, you would 
hear such designations as “Victorite” or “Parkite” 
Less subtle was the naming of a particularly 
fruitless project as “Herzig’s Folly”. 

If there were any areas in the field of metal 
lurgy which were more intriguing to him than 
others, these were carburizing steels, and the tool 
and die steels. In the carburizing process, he 
found his fortune; in toolsteels, which he treated 
with reverence, he found his avocation. 

On carburizing steels, and over a long period 
of years, Mr. Woodside collaborated with Bunny 
Dawe, Dale Bower, Joe Bourg, Harry McQuaid 
Mike Watson, John Wandersee, John Robinson 
Fred Griffiths, John Abbot, Bob Atkinson, Bill 
Harris, Tom Hardy, Tony Hoensheid and Arvid 
Wadson, not only in the development of nickel 
molybdenum carburizing steels but also in the 
formulation and production of widely used, solid 
carburizing compounds. He possessed an en 
cyclopedic knowledge of the recommended prac 
tices for the various carburizing steels, and 
through long experience had first-hand know! 
edge of the desired properties in many parts for 
which they are used 


On the subject of tool and die steels, he held 
a romantic point of view 


To him tools were 
instruments potentially the master of all other 
materials, When he examined a cutter, a tool 
bit, a chisel, or a die, his attitude was that of 
one who not only appreciated the development of 
this capability in metals, but who also was 
sympathetic with any deficiency therein, He 
derived from this attitude a dramatic story of 
mans progress toward a civilized state. 

He sought out avidly such men as Joe Emmons 
Clayt Gorham, Tom MeGraw, Charlie Herty, 
Norm Stotz, Bill) Finkl, Jack Succop, Walt 
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Breeler, Harry Askew, Murray Campbell, Oscar 
Harder, Alex John Findlater, and 


heard from them their story about red hardness 


Lumsden 


in steel. He responded with his knowledge of 
the capacity of molybdenum to generate this 
property in ferrous alloys. He directed work on 
new toolsteel compositions; on their preferred 
heat treatment; and on the collection of evidence 
that molybdenum high speed steels could best 
cure our country’s tungsten deficiency. He 
squarely faced the issue of decarburization in 
molybdenum high speed steel, and proceeded 
on the basis that the best solution would be 
obtained at the earliest possible date by empha 
sizing and exaggerating rather than minimizing 
this shortcoming of the materials and furnaces 
of the 1920's and 1930's. 

One cannot evaluate quantitatively the effect 
that Mr. Woodside’s efforts played in winning the 
strong place molybdenum now has as an alloy- 
ing clement in carburizing steel and in tool and 
die steels, but they were undoubtedly of a very 
high order 

The establishment of the laboratory in Detroit 
and the shakedown of the staff and equipment 
were undoubtedly the happiest of Mr. Wood 
side's research assignments. As each new piece 
of apparatus was set up, he was on hand to watch 
the trial run and to learn as much as he could 
about its operation, He seemed to be fascinated 
rather than discouraged by any inexperience of 
the younger staff members—this was an oppor 
tunity for them to learn from him. The imme 
diate objectives were to build up a backlog of 
data on the behavior of molybdenum in those 
uses where it was already being applied on a 
commercial basis, and to explore the many 
hunches he and his friends had about its poten 
tialities. Our potential customers literally over 
whelmed us; everyone was anxious to cooperate 
and gave samples and exper ience freely to speed 
us along 

These were the days of physical property 
charts and critical point determinations and we 
produced our share of them, using commercially 
made bars as well as steels made in our laboratory 
furnaces, This was the period when abnormality 
and grain-size determinations by the McQuaid 
Ehn test were still the new approach to a better 
understanding of carburizing steels and their 
behavior. We also worked with others, prin 
cipally C. Wills, F. E. McCleary, and Walte: 
Hildorf, who extended these concepts to com 
positions beyond the carbon range of the car 


burizing grades, 
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Laboratory of Climax Molybdenum Co. of Michi 
It Was Established in 1931. In 1936. thi 
ork mort d info muse h large and more ¢ vant 
A story about this new building in Metal 
March 1937 its ultra 


modern exterior and on its air-conditioned inte ro 


yan as 


quart rs 


Progress for commented on 


We worked on John Robinson's chilled Won 
plow shares, McElwee's pearlitic malleable iron 
Jack Beaumont s malleable iron brake drums 
J. Kent Smith's camshafts, Kissock’s wear resistant 
stee] We tested Paul 


Snyders Min-Mo cast steel for railroad castings 


and Loeb’s white iron 
and Ed Youngs Cr-Mo cast steel for dipper tecth 
We measured the effect of low temperatures on 
the impact strength of heat treated S.ALE. steels 
investigated the effect of small amounts of alumi 
num and phosphorus on cast iron. We sought to 
pinponmit the spec ific effects of the various alloys 
when added to vray cast iron and we believe 


we 


were among the first to recognize the acicular 


constituent in superstrength cast) iron, which 
depends on the presence of molybdenum 

In all of the projects we succeeded 
cumulating positive information on which to base 
a future research program Less successtul were 
our attempts to produc e carbon-free cutting tools 
growth resistant cast iron through addition of 
tellurium, higher fatigue limit steels alloved with 


bervilium and uranium, molybdenized surfaces 


on steel by cementation processes and uniform 
Mi 


Woodside said these efforts were “metallurgical 


dispersions of molybdenum ee coppel 


slumming 
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But by 1936, at the close of the formative 
period, we had learned that alloving in ferrous 
materials was a comple \ matter, We had found 
that 
field, the place which our favorite metal could 


tuke of 


assisting excel 


out while no element could ck miinate the 
nat 
other 


lencies in its own right 


Was a subordinate 
It had 
We had confirmed the 
that the 


of the hardening process did not explain many 


necessarily one 


elements Various 


newly advanced idea Classic theory 


of the observed phenomena. Most important, we 
had learned that however small our own effort 


be ol 


work which must be in jnclustry to achieve 


might compared with the vast amount 
dome 
anew commercial specification, our contributions 
welcorn they technically sin 
Finally learned that had a stall who 


had ideas on how to vo about the big job that 


were Since Wore 


cir We Wwe 
lay ahead 
Phe formative Le riod was unavoidably a con 


This did Mir Wood 


as it often did me. On complaining to him on 


fused one not clismay 


such contusion could 


lie 


only you can bn 


one occasion that amid 


tell 
let that bother 


of where 


where | was at dont 


hie 


not 


replied 
vou 


sure you when youre on the out 


side looking ih 


Work 


Years of Confirmatory 


The work which was done in the Detroit labo 
Molybdenum Co. of Michigan 
Wood icle direction from the “ early 


of Clinvay 
under Mi 


ratory 


| rT 


formative years up to his retirement in 1943 de 


serves accounting at more length than can be 
given in this portion of the lecture. This was 
conformance 


aa period of confirmation and 


(harmonization?) wherein it was essential to 
bring the basic knowledge about molybdenum 
into phase with the rapidly changing philosophy 
of alloy steel and iron metallurgy 

The details are far too numerous and intricate 
for presentation, but they included a change in 
our conception of the steel hardening processes 
the utilization of the new Jominy test for 
hardenability of steel, and the realization that 
the various alloying elements had desirable 
effects when used in combination. We studied 
intensively the reasons why molybdenum in 
creased the creep resistance of steels without 
finding the exact answer, it must be acknowl 
edged — and the obscure causes of temper brittle- 
ness. We took a long and cautious look at the very 
practical yet exceedingly complex subject of the 
machinability of alloy steels and heat treatments 


that would promote this desirable property 
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Mention must also be made of the studies on 
high-strength cast iron. 

Thus it was that, by the start of World War II 
the potentialities of molybdenum in steel and 
cast iron were no longer obscure. In 194] Mr. 
Woodside directed that, insofar as consistent 
with the maintenance of our technical position 
we apply our acquired knowledge to ordnance 
production problems and to such researches as 
suggested by the wartime Office of Scientific 
Research and Development. In the work on small 
arms, we helped in the studies which eliminated 
1% of “strategic” tungsten from the then standard 
specification. We worked on cast tank armor 
plate compositions, cast tank track shoes, and the 
heat treatment of armor piercing shot. We co 
operated in the extensive testing program which 
resulted in the National Emergency Steel Speci 
fications. Using techniques developed during our 
experimental production of massive molybdenum 
metal, we explored the possibility of producing 
ductile chromium-base alloys by vacuum melting 
and casting. We helped formulate shorter anneal 
ing cycles for the highly alloyed steels used in 
certain armament, and worked on the service 
problems attending the enforced substitution of 
molydenum high speed steels for the more con 
ventional tungsten high speed steel. 

This is the point to which in 1943 Mr. Wood 
side had brought his direct contributions in 
molybdenum research. He inaugurated the use 
of a molybdenum-containing steel in the Ameri 
can automobile industry at Studebaker in 1919. 
Starting in 1931 with an elementary concept for 
which the cut-and-try investigations of the 1920's 
had at best provided a shaky and insecure foun 
dation, he had —through an educational and 


administrative effort in contributed 


research 
greatly to a secure technical position for molyb- 
denum as an alloying element in steel and cast 
iron. It is not too much to say that this was useful 
to his employers and to his country because it 
conformed with the new philosophy of alloys in 
steel and iron even at the moment when that 
philosophy was established He had 
technical 


resisted 
prejudice whether for or against 
molybdenum, and he had confirmed his own con 
victions that progress in laboratory research 
required reciprocity between men who “know 
how” and men who “can do”. 

These, I believe, are the high spots in his 
research career. Quite apart from his role as a 
founder member of the American Society for 
Metals, it is proper that we should, as metal men, 


honor him for these substantial achievements. @ 
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Versatile Melting Equipment 


or 


Alloy Development 


By L 


VM. BIANCHI and A, J. SCHULTE* 


Melting equipment available at the new Westinghouse plant 


can produce heats ranging from laboratory size for preliminary 


investigation to production sizes for full-scale testing. (D general, EF 10) 


O., of the most frustrating periods in an 


alloy development program is the time between 


successful completion of the laboratory investi 
gation and proof of the results in full-scale pro 
duction. To decrease this time lag between 
research discovery and industrial application 
Westinghouse has built a completely integrated 
metallurgical facility at Blairsville, Pa., capable 
of handling both laboratory-scale studies and 
production-size pilot-plant evaluation of new 
alloys. Heats from 10 to 5000 Ib. can be melted 
cast, rolled and forged in commercial sizes. The 
equipment is necessarily varied and adaptable 

Since many of the new alloys, particularly th 
heat resisting materials, are used as precision 
investment castings, we have a complete com 


mercial foundry. The furnaces are indirect-are 
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automatic rocking crucible The rocking and 


roll-over are actuated by hydraulic cylinders 


Rocking decreases melt time and aids in stirring 
the metal bath and i 


| ach ible cle igned for 


synchronized with the roll 
over pouring 
melting under controlled atime pliers gas 
pressure can be increased in the crucible just 
after the investing roll-over 
sure will often fill thin 


may not otherwise be 


The ed pres 
ections in the mold that 


filled 


a 20-kw. induction furnace and a Detroit 


Other « juipment 
includes 
rocking electric furnace. Both are designed to 
melt under controlled atmosphere 


\W hie rf 


ances are not as precise 


urface finish and dimen ional toles 


is those re (jure inn the 


* Materials 
leetric 


Manufacturing Dept Westinghouse 


p Blairsville, Pa 
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Rock and Roll-Over Furnace 


Used For Investment Casting 


investment molding process, castings may be 
produced in shell molds. At present we are pro 
ducing commercial castings by the shell mold 
process and using the production experience to 
develop improved processing techniques Melting 
equipment in this section of the Blairsville plant 
includes one 250-kw. two-stand induction unit 
and one LOO-kw. two-stand and lift coil unit. The 
power supply for the 250-kw. unit is coupled 
to the furnace by pit contactors, thus permitting 
quick interchange of furnaces. Extra furnaces 
lined with various refractories are kept on a 
standby basis and employed as needed. The 
100-kw. units are used for development heats of 
casting and ingot production. The melting units 
are equipped to produce carbon and high-alloy 
steels as well as copper and aluminum-base alloys 
for experimental and production requirements, 

Ingots for the rolling and forging are produced 
in air and vacuum furnaces. Heats are air-melted 
in a two-stand 700-kw. induction furnace. The 
unit is designed to accommodate heats from 2000 
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to 6000 Ib. Induction furnaces are coupled to the 
power supply by pit contactors, making it pos 
sible to interchange furnaces in a matter of 
minutes. The large furnaces not only offer the 
advantage of increased ingot size, but they also 
decrease considerably the expense of analysis that 
might otherwise be incurred with smaller heats 

Products trom the 700-kw. installation range 
from 500 to 5000-Ib. ingots of magnetic alloys 
nonmagnetic high-strength alloys and high-tem 
perature alloys. Melting and teeming can be 
Highly 


oxidizable alloys are poured in ingot molds that 


done in air or controlled atmosphere. 


have been thoroughly flushed with argon, and 
sealed to the bottom of the ladle. The argon 
atmosphere is maintained during the teem 
Samples for analysis are taken during the middle 
of the teem and are kept in the argon chamber 
until solidified 


Vacuum Equipment 


To meet the demands of the precision casting 
department a large shotting tank is installed in 
the 7OO0-kw The tank is 10 ft 


in diameter and 12 ft. deep, is equipped with 


melting section 


side-entering propellers for bath agitation, and 
contains a conveyer for continuous removal of 
shot. The large size of the tank will permit 
S000-1b pours 


Feeming an Ingot in an Argon Atmosphere 
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Shot Is Made by Pouring Melt Through a Perforated Mold Into Tank of Water 


\ few vears ago, vacuum melting equipment 
was considered a laboratory curiosity rather than 
a production tool, Realizing that vacuum melting 
equipment was a necessity for exploiting new 
alloy development, Westinghouse installed a 
large vacuum furnace capable of melting either 
a 300 or LOOO0-Ib. heat and a small 50 to 200-Ib 
vacuum furnace. The 1000-Ib. furnace is in a 
7-ft. diameter tank having ports which make the 
operation semicontinuous. The furnace is a tilt 
pour type which uses one trunnion as a coaxial 
power lead. The pumping system consists of a 
70-cu.ft. per min, Kinney pump and two KS 
1000 diffusion-ejector pumps, They are capable 
of maintaining a pressure of 0.5 micron through 
out the processing of a 300-Ib. heat. 

To increase the adaptability of the furnace as 
well as to assure the production of quality ingots 


the following accessories were incorporated ii 


the equipment: bridgebreaker, thermocouple as 


sembly, a metal sampler, several sight ports, an 
addition hopper, an arc hot-topping arrangement 
a hydrogen deoxidation rod, a radiation shield 
and a deposit free sight port. 

The 50 to 200-Ib. unit is unique The melting 
crucible is placed in a Micarta tube which is 
internally cooled by water-cooled copper coils 
Around the Micarta tube is an external induction 
coil, which 


because of its position poses no 
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insulation problems at high coil voltages. The 
furnace can be used for lip ol bottom pouring 
The small size of the vacuum tank for the size 
of the heat makes it ideal as a laboratory and 
semiproduction tool. It has the same accessories 
as the LOOO-Ib. furnace 


Advantages of Cold-Mold Melting 


Present designs of jet engines demand stronger 


alloys made of chromium, molybdenum and 
higher melting point metals without the chemical 
segregation sometimes found in present: high 
temperature alloys. Cold-mold melting not only 
consolidates chromium and molybale by 
melting them without contamination from any 
crucible material, but also produces rapid and 
directional solidification, both of which minimize 
segregation 

For nuclear power generating equipment, it 
offers the best method of produc ing high-purity 
mvots of zirconium plutonium and 
thorium. The corrosion resistance of zirconium 
alloys has been shown to be extremely sensitive 
to small amounts of impurities and today are 
cold-hearth melting is the only available method 
capable of producing the desired purity 

\ 12-in. diameter cold-mold furnace has been 
installed for these purposes. It can operate with 
‘ al consumable or nonconsumable electrode 
75 
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in an inert atmosphere or vacuum, The ingot 
is continuously withdrawn and the withdrawal 
rate is automatically controlled so the position 
of the top of the bath remains fixed. Thus a given 
distance can be maintained between the elec 
trode and the bath. The 40-v., 16,000-amp. cL. 
power supply prov ides sufficient power to pro 


duce an ingot at the rate of 1 in, per min 
Auxiliary Equipment 


A 16-in. 


remelting ingots made in the 


furnace for 
12-in 


is also available. It can be operated either at a 


consumable electrode 


furnace 


partial pressure or in a vacuum. Smaller furnaces 
for product and process development are avail 
able. Three are capable of nonconsumable or 
consumable-clectrode melting. They can produce 
ingots from 2% to 4 in. in diameter and 24 in. in 


length. A fourth consumable-electrode furnace 
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Induction Vacuum Melting Furnace 
Heats 


Used for 300 to 1000-Lb 


is capable of producing ingots 4 to 6 in. in 


diamemter and 30 in. long. A nonconsumable 
electrode has been built into the furnace for hot 
topping the ingots and the furnace can operate 
in an inert atmosphere or in vacuum. 

Because of the wide variety of alloys and the 
range of the melting equipment, it was necessary 
to install a direct-reading spectrometer and X-ray 
fluorescence instrument as well as wet chemical 
analysis equipment, Usually it is possible to 
obtain an analysis prior to pouring the heat, so 
that necessary adjustments can be made. 

By having an adaptable, yet complete metal- 
lurgical facility, Westinghouse believes it can 
carry research developments through a_pilot- 
plant operation to production in a minimum of 


time. Such a facility, long a dream to metal- 


lurgists, should be a great aid in solving alloy 


problems of the future. 6 
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WwW believe that the heat of the 


other stars comes 


sun and of 


actions continually going on in the center of such 


thermo-nuclear re 


tars under the high temperature and pressure that 
exist there It the relore seems appropriate to begin 


with a Irom distinguished 


physicist, Lyman Spitzer, Jt 


quotation astro 
; By lar the greatest reserve of stored energy on 
earth is locked up in the nuclei of hydrogen aton 
present in the waters of the oceans Deep inside the 
sun and the stars, such hydrogen nuclei combin 
to form helium nuclei, releasing vast energies. This 
combination of light nuclei is called thermo-nuclear 
burning’ or fusion, and occurs most readily with 


Although 


only one deuterium nucleus is present in ocean watet 


deuterium, a heavy isotope ot hydrogen 
on the earth for every 6400 nuclei of ordinary hydro 


ven, the total is enormous conservatively esti 
mated as sufficient to provide the present rate of 
world energy consumption for many billion years 
Evidently, the rewards of success are great. Un 
fortunately, the probability of immediate success is 
hot. Again quoting Professor Spitzer 
Phermo-nuclear burning occurs only at enor 
itures, above a hundred million degrees 


mous temp 


hitherto existing only at the centers of very hot 
stars or during the explosion of an atomic bomb. To 
convert the energy in the earth’s deuterium inte 
useful power, we must achieve such tempcratures 


in a gas, contined within walls that remain rel 


atively cool, control the reaction as it occurs, and 
extract the energy released and use it to generate 
electricity 

Fusion reactions between very light atoms were 
known in principle considerably earlier than fission 
of the very heavy ones. Both depend upon the fact 
that atomic nuclei are built of protons or positively 
charged particles and neutrons or uncharged par 
ticles (with the single exception of hydrogen, the 
lightest atom, H', whose nucleus is a single proton ) 
Deuterium, which is another form or isotope of 
hydrogen, has in it one proton and one neutron 
The next lightest, a more rare and unstable form 
of hydrogen called tritium, has in it one proton and 
two neutrons. The next, helium. has two protons and 
two neutron ind so it goes 

Protons and neutrons are not equally 
nuclei. The 


difficult it is to tear the 


tightly 


packed in the variou atomn more 


tightly packed the mor 
nucleus apart and, conver ly, the more energy 
would be released if the atom were to be 


ol it start with two 


built up 
constituents If we could 


deuterium nuclei, each containing one proton and 


* Excerpt i talk b Hens DeWoll Smytl before 
the National Indu trial Conference foard conterence on 
itomic energ n industry. Dr. Smyth is Chairman of Engi 
neering and Scientitic Research at Princeton Universit i 
i former n ! of the I Atomic Energy Commissior 
ind is the author of the so-called Smyth Report A Gen 
eral Account of the Development of Methods of 1 in 

Under the Auspices of the US. Government 
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The Fusion Reaction’ 


helium 


one neutron, and fu them into one 


nucleus (which is much more tight!, packed) we 


could obtain a surplus of energy 


Unfortunately, there are very strong electrical 


repulsions between the positively charged nuclei 


Hence two nuclei have to approach each other at 


enormous spec ! betor they can vet close enough 


to react. The necessary speeds can be produced in 


the laboratory by ionizing atoms and accel rating 


them in an electrical machine such as the cyclotron 


or the cosmotron. However. thes: require much 


more energy to speed up the nuclei than is released 
in the reaction itself 
Another way is to raise the temperature and pre 
sure. This, apparently, is the way the stars do it 
Phe difficulty on earth is that the required tem 
Such 


Oo lar as we 


peratures are millions of degrees tempera 


tures have been achieved on the earth. 


know, only in atomic bombs. But for a fusion re 


action to be useful other than as an explosive it 


ler such control that we can get useful 


must be un 
energy trom it 
material Long 


Here we run into problems of 


before a million degrees is reached. every sul tance 
But do we have to have a container 


Phere 


terial envelope which holds the sun together The 


turns into a va 


to contine the reacting substance no ma 


hot vases are held in place by the force of gravity 
evidently impossible for i power plant 
which 


jut there are electric and magnetic force 


like gravitation, act at a distance on material bodi 
We should also remember that outer electrons of 
occur at higher 


atoms are knocked off as collision 


and higher temperatures (that is to say peeds ) 
and this occurs at t mperatures much lower than 
those needed to produce nuclear reaction ( conse 
quently, when we talk about “va at a million 


talking about an assemblage of 


charged particles differing subst intially in propertic 


degree we are 


from the neutral molecules of the gas at ordinary 
temperature 
kind of va 


temperature in Star Farthbound 


\strophysicists are familiar with thi 
at the high 
physicists are familiar with it at moderate tempera 
harge tube They 


tures in electrical di know that 


such a pla ma responds to electric and mayneti 
held 


vas, thereby raising it 


and that electric energy can be fed into uch 
lemper ature 
It may therefore bye possible to heat deuterium 


electromagnetically, to where thermo-nu lear re 


ichion et in, and at the ime time to contine thi 
reacting gas by some arrangement of electric and 
held 


feasible 


magnet 
If this i 


of recovering the energy venerated 


there still remains the problem 

lf the energy can be recovered there j till the 
question 4s to whether an operating device will 
consume more energy than it venerate 


If all this i 
tion of cost. The 


iChieved, there still remains the que 


centhe and technical difficultic 


are obviously formidable 
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Russian Metallurgical 


Publications 


By A. G. GUY* 


Two new Russian magazines, which recently became available, 


indicate that activity in metallurgical research and development 
has increased in the U.S.S.R. and its quality and quantity 


r 

of technical information on 
metallurgical subjects is predominantly from the 
western countries to the Soviet orbit with only 
a trickle in the reverse direction. One might 
smugly conclude that the flow is naturally down- 
hill but there are many indications that such 
a complacent attitude is unrealistic. The first 
Russian nuclear explosion jarred the opinions ot 
many who had grossly underestimated Russian 
engineering capabilities. In a much less spec 
tacular manner, the recently available metal 
lurgical publications have awakened us to the 
fact that any technical superiority the free world 
may have over Russia is slight. 

Three factors largely account for the greater 
success of Russian metallurgists in assimilating 
“foreign” literature. First, the languages that 
Russians learn in school are English, French 
and German, while in this country Russian con 
tinues to be a minor language in most univer 
sities, Second, there is a vigorous program of 
technical translation and publication in Russia 
by the “Publishing House for Foreign Literature”. 
The excellent A.S.M. book, “Alloying Elements 
in Steel” by E. C. Bain, was issued in such a 
translated edition. The third factor is the avail 


*Professor of Metallurgical Engineering, Purdue 
University Lafayette, Ind, 
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are approaching those of the free nations. (A general, U 5) 


ability in Russia of foreign technical literature 


while many important Russian metallurgic al 
journals have not been available to outsiders 

The problems of teaching Russian in American 
schools and of increasing the volume of tech 
nical translations are domestic ones that merit 
more attention than they are receiving at pres 
ent, The third factor is under Russian control 
and it is this one that has recently assumed a 
definitely favorable aspect. 

During the past several months a number of 
important Russian metallurgical journals have 
become generally available. Some of these, such 
as Stal’ (Steel), had not been exported in years 
Others are new journals, which may be replacing 
defunct predecessors but which undoubtedly 
also satisfy a need for additional publication 


mediums 
Metallography and Heat Treatment 


“A monthly, scientific-technological and pro 
duction journal,” announces the masthead of the 
first issue of Metallovedenie i Obrabotka Metallot 
( Metallography and Treatment of Metals) pub 
lished by the Ministry of Heavy Machine Con 
struction and by the Central Science Research 
Institute of Technology and Machine Construc 


tion. The masthead also carries the slogan 
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Proletariat of all countries, unite!”. However, it 
is only moderately COS pie Hous, I keeping with 
the nonpolitical nature of the technical articles 
Even the opening paragraph of the editor's 
reflects the 
progress more than a belligerent competition 
“The Party of the Soviet 


mobilizes and Inspires the workers for the solu 


preface excitement of industrial 


Communist Union 
tion of the majestic task of creating communism 
in our land. A steady growth of the productive 
powel! of our Country is essential for a strong and 
universal development of the material, industrial 
basis of communism. The most important de- 
CISIVe requirement for our progress toward 
communism is the rapid growth of heavy industry 
and its core — machine construction, which outfits 


all branches of our native economy with ad 
vanced mechanical techniques’. 

The new journal is for the scientists, engineers 
and production men in the metallurgical indus 
needed for the 


tries. Their combined efforts are 


development of new allovs. the creation of 


Superior methods the conservation of scarce o1 
expensive metals and the improvement of pro 
duction machinery. The journal is to be an effec 
tive medium for the pooling of information on 
the broad theme — the relationships among the 
composition, structure, treatment and properties 
of metals 

The introductory section concludes with an 
exhortation titled 
production of the results of metallography and 
heat treatment!” The pioneer efforts of D. K 
Chernov and P. P. Anosey are discussed as well 
later work of 


scientists in Moscow 


Broaden the application to 


metallurgical 
Sverdlovsk 
Kiev and Die propetroy sk Specific proble ms re 


as the Zroups ot 


Leningrad 


quinng attention are high temperature and 


other special purpose alloys; alloys and cermets 


for atomic energy applications improvement 


of present alloys for machine construction 


widening of knowledge about multicomponent 
and about subgrain structure 
ment of high-strength cast iron: increased theo 
retical understanding of phase transformations 
more effective utilization of salt-bath te« hnvicgues 
improvement of surface hardening processes 
further development of controlled atmospheres 
and heat treating furnaces improved under 
heat 


tee s and 


standing of distortion during treatment 


better testing and laboratory 
more automation of technological processes 

In the first issue there are ten technical articles 
whic hi COVeET a broad range ot subye cts trom warp 
ing of automotive gears and toolsteel te mpering 
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problems to a highly technical review of the 
effect of crystalline structure on strength. For 
example, in “Stabilization of Residual Austenite 
in High Speed and High-Chromium Steels by 
Tempering Y. A. Geller and BR. P. Leshchinskaya 
report an investigation to learn why tools mack 
of these 
number of temperings that were needed to elimi 
They studied 


steels were erratic with regard to the 
nate all of the residual austenite 
the effect of holding the (Quen hed steels at room 
temperature for various lengths of time betore 
the tempering operation and found that the 
retained austenite alter a 


amount of present 


single tempering at 1040° F. increased from 7% 
for a holding time of | hr, to 114 for 24 hr. A 
second tempering eliminated the 7% retained aus 
tenite but a third tempering was needed tor the 
11% specimen, If the quenched steels were held 
at 480" F 


| hr. was required to stabilize the austenite so 


rather than at room te mperature only 


that three temperings were necessary. It was 
concluded that the cause of the erratic tempermng 
response in production heat treatments is. the 


variable holding times 
Automotive Problems 


Corky 


Warping in transmission gears at. the 
Automobile Factory was believed to be 
vated by the 


steels among the supposedly fine-grained steels 


pre scenes ot COMPS grained 
being used Work on this is Ve ported by 
N. M. Tarasov and M. BR. Semenchenko in the 
paper, “Influence of Grain Size of Steel 20K NM 
on the Distortion and Strength of Automobile 
Gears During Heat Treatment’. This steel is a 
carburizing grade containing 0.29 carbon, 0.6% 
nickel and 0.24 


lest vear-forgings were 


chromium, 1.7% molybdenum 
made from two heats of 
size 5. and 


steel, one with a coarse 
the second with the normal fine grain size 
After the gears had been given the usual carbus 
of the 
warped more than the 
than 4% of the fine-grained 
bend streneth 


of the teeth from the fine-grained steel was about 


izing heat treatment coarse-grained 


stecls were permitted 


tolerance while less 


steels were out of tolerance. The 


25% higher than tecth from the coarse vrained 
steel, The authors concluded that closer TS 


tion of this steel for grain size should be made 

Structural in Metal Chip: 
Removed by High-Speed Machining” was re 
ported by FE. 1. Feldshtein of the Molotov Labor 
Machining of Metal: 
Automobile 


report ot 


Transformation 


i section of the 
Although there have 


microstructural change 


atory tor 
Corks 


been 


Factors 
i 
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produced in chips by the heat generated in ma- 
chining, no evidence was found of any phase 
change or of any change in shape of the cementite 
particles in the spheroidized or pearlitic steels 
used. The test conditions included both sharp and 
dull carbide tools, speeds up to 4000 ft. per min 
Q.12-in, depth of cut, and feeds up to 0.012 in 
per revolution, 

N. A. Fertik reports some interesting results 
on “The Effect of Preliminary Heat Treatment 
on the Brittle Strength of the Nitrided Layer of 
Steel 38KhMYuA”™. This steel is a nitriding grade 
and contains 0.4% carbon, 1.5% chromium, 0.9% 
aluminum and 0.29 molybdenum. He found that 
the Ac, temperature of this steel is 1560" F. rather 
than 1720° F., the value given in the literature 
Therefore, he lowered the hardening tempera 
ture to 1650" F. and found that it gave the high- 
est bend strength and a case depth a® vgreat as 
that produced by higher hardening temperatures 
He also found that the bend strength increased 
continuously with increasing rate of quenching 
Finally, he tried induction hardening in which 
the specimen was heated at 1950" F, for about | 
sec. and found that this hardening treatment 
improved the bend strength and produced a fines 
gram structure 

“Current Ideas on the Structure of Alloys in 
Connection With the Strength Problem” by I, 1. 
Mirkin is based on 31 papers, 11 of which are 
from foreign journals including five from Acta 
Metallurgica Topics considered included: the 
nature of grain boundaries, their chemical com 
position, viscosity and strengthening effect 
mosaic structure; coherency in precipitation 
hardened alloys; and properties of zone-refined 
aluminum, Special attention was given to the 
static displacement of a lattice caused by foreign 
atoms and to the dynamic displacements that 
constitute thermal vibrations of the lattice. The 
dynamic displacements are rather small, about 
0.01 Angstrom in an alloy of cobalt in iron, but 
the static displacements are surprisingly large 
0.23 A at 20% cobalt. The difference in atomic 
radii of iron and cobalt accounts for only about 
one-fifth of this displacement. The hardness and 
strength of solid solutions are found to correlate 


well with the degree of static displacement 
Papers on Electrical Sheet 


The first issue of Physics of Metals and Metal 
lography (Fizika Metallov i Metallovedenic) is 
devoted entirely to the reports of a conference 
on the problems of production application and 
quality control of electrical sheet steel. There are 


SO 


26 papers covering topics ranging trom the mag- 
netic domain structure of single crystals of silicon 
ferrite to problems met in the rolling of com- 
mercial transformer steel, 


I. N. Bogachey and co-workers reported on 
‘The Influence of the Form of Carbon on the 
Magnetic Properties of Transformer Steels”. They 
found that the form in which the carbon was 
present had more effect on the coercive force of 
hot rolled 4% silicon steel than did moderate 
changes in total carbon content. For example 
when thoroughly annealed steel was given a 
second pack anneal at 1560" F., the coercive force 
was 50% poorer although the carbon content had 
decreased from 0.018 to 0.013%. Study of the 
microstructure showed that the cause was a re- 
distribution of part of the cementite from the 
vrain boundaries to the centers of the grains. The 
magnetic property could be restored to about the 
original value by a treatment, such as annealing 
ina vacuum, that causes the cementite to change 
to graphite. Precipitation of cementite from 
supersaturated ferrite had an especially harmful 
effect on the coercive force. Thus, this research 
explained the sources of erratic property varia- 
tions during commercial heat treatment of tras 
former sheet. 

V. S. Meskin and N. 1. Lapkin reported on 
another study of heat treatment The Effect of 
High Tempe rature Annealing and Repeat d 
Heating on the Magnetic Prope rties of Electrical 
Steels”. Their work showed that industrially im 
portant magnets properties of transformer steels 
could be improved by annealing at temperatures 
up to 2550" KF. instead of the usual 2000 to 
2100° F. Also, a “refining” atmosphere of hydro- 
gen or a vacuum gave better results than did an 
inert atmosphere such as argon. Vacuum was 
somewhat superior to a hydrogen atmosphere 
since absorption of hydrogen by the 


steel was 
avoided 


Conclus‘ons 


These two new journals give western metal 
lurgists a greatly increased opportunity to follow 
metallurgical developments in Russia. The ob 
served expansion im publication presumably re 
flects an increase metallurgical research 
activities. While it appears that the western 
countries are still ahead in quantity and average 
quality of metallurgical research and develop 


ment, their advantage is only a limited one. How 


long it is maintained will depend in part on how 
effectively western metallurgists make use of the 
available Russian technical literature Se 
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Investigation of metal behavior in actual industrial en- 
vironments is facilitated by the installation of a heat- 
resistant, alloy test rack containing numerous metals and 


alloys. Here j 


uch a test rack, installed for a dozen 
carburizing 


cycles in a pit-type, circular Hevi-Duty 
furnace at Benedict-Miller, Inc., Lyndhurst, N. J. 


Is performance at High Temperature Your problem? 
Perhaps INCO can help you 


Performance of a material at 1000°F. or above de 
pends upon composition, structure, mechanical and 
other properties. 


Sut it is the interdependence of these properties 
that may determine optimum performance. 


INCO has tested many metals and alloys for high- 
temperature performance. In all sorts of plants, 
under actual operating conditions. 


The result? Thanks to test methods initiated by 
INco’s High Temperature Engineering Service, we 
have a fund of valuable information. It includes data 
on load-carrying capacity, corrosion rates, resis- 
tance to sealing and other relevant information on 
performance of materials tested at high tempera- 
tures... in a wide variety of atmospheres. 


We will gladly help you find answers to your high- 


NCO, THE INTERNATIONAL NICKEL COMPANY, IN 


wate 


MAY 1956 


temperature difficulties in your own plant. Fill in 
the coupon for a High Temperature Work Sheet .. . 
on which you can easily outline your problem to us. 


The International Nickel Company, 
67 Wall Street, New York 5, N.Y 


Please send a High Temperature Work Sheet 
Name 
Title 
Company 


Addres 


67 Wall Street 
« New York 5S, N.Y. 
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TOOL BLANKS 
improved this 


A leading West Coast manufacturer of aircraft parts now uses Carmet 
Write for your copy: CA-610 tool blanks for machining components of jet engines and gas 
CARMET CATALOG turbines. Since switching to this special steel-cutting carbide grade, pro- 


duction has sharply increased from 28 parts per blank to more than 80. 


Latest edition . . . 32 well-illus- 
mated peg, entalaig dete an Carmet throw-away blanks are designed for any type of tool holder. This 


all Carmet grades, and on Carmet same manufacturer reports that the ease and speed with which used blanks 
blanks, tools, die sections, ete.; may be exchanged for new ones has reduced downtime for tool change- 
also specsal preforming to order over by 7%. 


Advantages such as these are as important in your industry as they are in 

aircraft production. Call your Carmet dealer TODAY for his advice on 
any production problems you may have . . . or write Allegheny Ludlum 

canner (Sib Steel Corporation, Carmet Division, Detroit 20, Mich. 


a For ALL your CARBIDE needs, call > 
Allegheny [udlum site 


Branch Offices or Distributors in Principal Cities ws soso 
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cutting operation 
ADDRESS 


Bausch & Lomb Salutes: 
Robert O. Quinn 


Blue Ribbon Award Winner, AS.M. Metallographic Exhibit 


{ BLUE RIBBON AWARD 
WINNER for best photomicro 


i br, graph in the Results by Uncon 
4 4 of Mr. Robert O. Quinn, Ameri 
4 , ge (Deceased, Jan. 23, 1955) 


HIS AWARD-WINNING 


PHOTOMICROGRAPH, 
\ waa of Depth of Chemical Attack 


on Different Crystal Faces.’ 


Bausch & Lomb Metallographs help industry boost output and maintain quality 
by providing detailed magnified images—visual or photographic— 
for routine work and advanced research. 


The B&L Research Metallograph is one of a complete line of metallographic equipments. 
It provides ready choice of four different views of the same sample—by bright field, 
dark field, polarized light, or phase contrast—ensuring complete identification. 


Find out how these faster, easier, completely dependable 
analyses can help you save on time and materials. Write for 
Catalog E-240, and for complete expert advisory 
service. No obligation, of course. Bausch & Lomb 
Optical Co., 63805 St. Paul St., Rochester 2, N. Y. 


Amernca’s only complete optical source trom giass to finished product 
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Choice of 


High-Temperature Alloys 


Influence of Fabrication History 


Most important is the crystalline condition and its stability, 
An alloy whose crystals can absorb the maximum amount 


By NICHOLAS J. GRANT* 


of deformation (with resulting strengthening) and retain this 
without recrystallization to the highest temperature 


M.. or Jess by trial and error, we have 


arrived at several alloy types which have reason 
ably good mechanical properties at all temper 
atures up to full red heat. Designers of gas 
turbines, especially, are anxious to boost this 
maximum temperature greatly. It will be the 
aim of the present article, and its sequel, to 
inquire whether such alloys can be “designed” 
or formulated with the metals now commonly 
available and, if so, what principles will direct 
the way toward success. To keep the discussion 
within the realm of acquired facts rather than of 
fancy, let us set a temperature of “more than 
1250° F.” 


It would not seem to be too difficult to assess 


those features which lead to successful allovs 


MAY 


1956 


will probably have the highest rupture strengths. (Q general, N 5, SG-h) 


for use above 1250° F. in view of the fact that 


such alloys now exist. It might appear therefore 


that we are shadow-boxing — except insofar as 
refinements in composition and applic ation are 
concerned, However, much may be learned from 
a careful consideration of « xisting alloys. whether 
they are wholly or only partially successtul, if 
some working hy potheses can be extracted which 
might lead to improved alloy » or to wholly new 
alloys of superior properties 

( onsequently we will start by examining cur 
rent alloys to see if there are common features in 
their formulation or structure, or if advantage has 


been taken of such factors or known alloying 


*Protessor of Metallurgy, Massachusetts Institute 
of Technology ( ambridge Mass 
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Table I — Properties 


of Cast Versus Forged Alloys* 


ALLOY LeMPERATURS STRES 


Ruri 


. 1500" I 20,000 psi 115.0 he 18.0% 155.0 hr. 8.0% 
S-497 1 1500 20, 000 13.5 24.0 174.5 8.9 
MT-9 1500 20.000 97.0 11.7 204.6 1h 
S-H16 18.000 j0.0 15.0 100.0 17.0 
S-H16 10.000 60 190 110.0 10.0 


Forcep Pieces CASTING 


ure ELONGATION} Ruprure Times ELONGATION 


J. Grant Stress-Rupture and Cree 
actions Of American Society for Metals, Vol. 39 


i Cr, 20% Ni, 20% Co, 4% Mo, 4% W, 


principles. This first article will be concerned 
largely with alloys which are substantially single- 
phase in microstructure, leaving a review of 
multiphased alloys and mixtures of metals and 
nonmetallics to a subsequent issue. 


Melting Points and Recrystallization 


No doubt the melting point of the element or 
elements on which the alloy is based must be 
high. On the other hand, up to about 5% of 
certain elements of much lower melting point 
can be added without detracting from the refrac 
tory nature or the properties of the alloy. Once 
one converts a metal into an alloy, then the 
melting point becomes of somewhat less im 
portance than the reerystallization temperature 
in determining high-temperature performance 
The relationship between these two properties 
is shown in Fig. | for several important metals 

The minimum recrystallization temperature is 
approximate, The latter values are for the pure 
metals in most instances, but the relative puritics 
are not the same, nor are they always accurately 
known. Nevertheless, Fig. | offers some interest 
ing generalizations concerning metals for high 
temperatures, kor example we know that pure 
aluminum is stronger than pure zine; similarly 
pure copper ts stronger than pure aluminum at 
elevated temperatures. Ou moving downward 
from the top of the curve, we find that tungsten 
is stronger than molybdenum; molybdenum is 
stronger than iron, nickel or cobalt; and iron 
nickel and cobalt are each stronger than copper 
at high temperatures. 

Correspondingly in alloys based on these in 
dividual metals a similar arrangement holds 
namely, the best-known aluminum alloys are 
stronger than the best-known zine allovs. The 
best copper alloys are stronger than the best 
aluminum alloys; the best nickel-base alloys are 
stronger than the best copper-base alloys. Going 


$2 


p Properties of Heat Resistant Gas Turbine Allovs lrar 
1947 p 2b 


4% Ch, 0.4% C, bal Fe 


on up the band in Fig. 1 to where there is a 
large jump from iron, nickel and cobalt to molyb 


denum, we know that even large additions of 


alloying elements to the former are inadequate 


to raise their recrystallization temperatures to 
that of pure molybdenum. At 1800° F pure 
molybdenum is stronger than the best alloys of 


any of the other alloy systems, and simple alloys 


of molybdenum are even stronger than the pure 


molybdenum. 


Based on these observations, a number of less 


familiar metals appear to offer promise for high 
temperature strength. These include titanium 


vanadium, chromium, columbium, tantalum. and 


tungsten, There is a possibility that the clastic 


modulus may modify this deduction from the 


observed trend. For example, consider the sup 
posedly poor creep properties of titanium and its 
alloys above 1000° F. This conclusion 


to be proven, since relatively complex alloys of 


titanium have not been investigated to any im 


portant degree. Other considerations such as 


specific gravity, cost, availability, oxidation resist 


Fig. | — Approximate Relation of Re 
crystallization Temperature to Melting 
Point of Pure Metals. Note positions of 
titanium, chromium, and columbium 
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ance, or reactivity with a particular atmosphere, 
may present practical limitations to the utility of 
these metals of high melting point — ranging 
from titanium to tungsten — for high-temperature 
alloy systems 

In the meantime, research on high-chromium 
alloys has already brought forth a number of 
interesting possibilities. High strength at 1600 
to F 
alloys such as the experimental CM-469 alloy 
(60% Cr, 25% Mo, 15% Fe) studied at Battelle 
Memorial Institute — which unfortunately suffers 


from sigma-phase embrittlement — and by an 


has been shown by chromium-base 


other whose composition is 70% Cr, 21% Fe, 9% 
Mo. Allovs based on the chromium-nickel binary 
system have also shown interesting properties at 
1800" F.. the stress for rupture in 100 hr. at 
1800" F. being about 9000 psi., a value greater 
than that for forged S-816* or any of the forged 
nickel-base alloys, age hardened with the aid of 
titanium plus aluminum 

It would be nice if we could estimate on 
measure a recrystallization temperature for an 
alloy as a guide to its high-temperature useful 
ness. This is especially true for service higher 
than 1250° F 
difficult to find, experimentally, reerystallization 
Our knowledge of 


the phenomenon is based almost exclusively on 


bee ause it has bee Ome reasingly 


temperatures above 1250° F 


Fip. 2 Time-Temperature Re lationships for 
Lquil ohesion Based on Cree p Rupture 
Tests of 30% Cold Worked Monel, Versus 


Static Recrystallization After 30% Cold Work 


Temperature, 


700 900 1100 1300 1700 


500 Static 
Recrystallization 
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0.05 
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recrystallization 


static wherein detormation at 


room temperature is followed by a heat treat 
ment. Is this static recrystallization temperature 
the best measure of the incidence of high-tem 
perature processes? 

During the past three or four years the present 
author has made a number of comparisons be 
tween this static recrystallization temperature 
and the lowest temperature at which a cold 
worked metal shows evidence of recrystallization 
during a creep-rupture test. This can be regarded 


as a type ol 


dynamic reerystallization kor 


example in Monel metal — a nickel-copper solid 
solution — dynamic recrystallization appeared at 
least 200° F. lower than could be pre dicted from 
extensive static recrystallization studies. This is 
Stati 


30% cold work and for annealing times up to 


shown in Fig recrystallization is after 


500 hr. The curve marked “equi cohesion plots 
the first evidence of new grain formation in 
creep-rupture specimens which also had been 
cold worked 30% prior to testing. These data have 
been substantiated similar 
worked ‘Type 447 stainless steel 
ential of about 200° F 


Reerystallization must be 


studies of cold 
again a differ 
exists 

considered in the 
broadest sense. The formation of new grains 
may not always be evident in deformed creep 


specimens; instead 


recrystallization may mani 
fest itself more subtly via grain-boundary migra 
tion, grain growth, or possibly even by generally 
undetectable reerystallization in thin lavers along 
boundaric The rap of recovery 
esses and 


recrystallization further 


complication Thus, the whole subject deserve 


present 


much additional thought and experimental effort 
to fit it into the theory and patte rm of creep and 
fracture. Measurements of reerystallization under 
superimposed strain at temperature would help 
determine the minimum temperatures at which 


therefore thi 
high temperature type of deformation and frac 


Urain boundary processe and 


ture) will beconn operative 


Castings Versus Forgings 


The limited data available indicate that. for a 
viven composition followed by comparable heat 
treatment, castings posses 


highes hot strength 
Table | 


compares a number of Ni-Cr-Co-Fe alloys which 


and creep resistance than do forging 


*S-516 has typically 424% Co, 20% Ni, 20% Cr, 4% 
each of W, Ch, and Mo, 3% Fe, and 0.5% C. Strengths 
of jet engine alloys are summarized in Metal Progress 
data sheets in September 1955, and January 
1956 


and 
bebruary 
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0.1 1.0 
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bear this out. It appears that the dendritic solidi- 
fication network tends to strengthen the alloy 
barring unusual segregation at grain boundaries. 
This is an important consideration in the selection 
of alloys for particular applications where either 
wrought parts or castings can be used, especially 
when one considers the greater range of com- 
positions available when forgeability is not a 
limiting factor. Again, recrystallization plays an 
important but poorly defined role. Grain size, 
shape and orientation pose other as-yet un- 
answered questions 

Forged alloys are almost always more ductile 
than castings, structural control and specification 
of properties are also usually simpler. Castings 
are generally subject to greater variation of grain 
size, especially in the neighborhood of large 
changes in section. Control of structure in cast 
ings has been demonstrated, however, and 
defective structures need not be tolerated. 

Whereas fatigue properties are usually supe- 
rior in wrought products, this is not always 
true for thermal shock resistance. 


Grain Size Effects 


The effect of grain size on the perform 
ance of an alloy at high temperature is a 
complex subject) which can hardly be 
covered by a simple generalization. The 
bulk of the experimental evidence indi 


a 
cates that coarser-grained structures show ° 
superior creep-rupture properties at high 
temperatures over the fine-grained struc 
tures. In fatigue tests the opposite conclu F3 


sion can be drawn, Unfortunately, produc 
tion of a coarse grain size in our complex 
commercial alloys, should one be desired, 
is frequently complicated by other struc- 
tural or chemical changes which mask or 
even reverse the expected result on prop- 
erties. Thus, if a coarse grain size is pro- 


S4 


Fig, 3—Log-Log Plot of 
Stress Versus Time to Rup- 
ture at 1200° F. for Type 
347 Stainless Steel After Var- 
ious Amounts of Cold Work 


duced, one may also find a coarser carbide 
spacing or changes in response to aging heat 
treatments. 


An equally important consideration is the evi- 
dence existing that beyond a certain point too 
coarse a structure results in large variations of 
properties due to orientation effects and conse- 
quently properties and performance are irrepro- 
ducible. In any event, the selection of a grain 
size depends largely on the nature of the appli- 
cation type of stresses atmosphere, size of 
part and so on. 


Cold and Warm Work 


In the course of creep-rupture testing at pro 
gressively higher temperatures, one always notes 
a disproportionately large drop in strength and 
creep resistance when recrystallization occurs 
Recrystallization is clearly associated with the 
phenomenon of equi-cohesion, or the initiation 


of intererystalline fracture under stress at high 


Fig. 4 — Log-Log Plot of Stress Versus Time to Rup 
ture at 1300° F. for Low-Carbon Plus Nitrogen 16-11 
Cr-Ni Stainless After Various Amounts of Cold Work 
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y associated with 
“recovery at slow strain rates.* However, up 
to the time and temperature where the metal 


temperature. It is also closely 


starts to recrystallize (or recover at lower strain 
rate tests) the energy stored in the metal lattice 
during the plastic deformation of cold or warm 
working permits it to withstand higher stress. 


For example, Fig. 3 shows the benefits to be 


derived from cold work on Type 347 stainless 


*Recovery, in the simplest terms, is stress relief 


or relief of residual stresses due to prior deformation 


local or general. 


Fig. 5 — Effect of Annealing on the Width of 
the (220) Line in an X-Ray Diffraction Pat 
tern From Solution Treated, Low-Carbon 
V-155, Cold Worked 13% at 80° F. (From “Fun- 
damental Effects of Cold Working on the Creep 
Resistance of an Austenitic Alloy”, by D. N. 
Frey and J. W. Freeman, Transactions of the 
American Institute of Mining, Metallurgical and 
Petroleum Engineers, Vol. 191, 1951, p. 755) 
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Fig. 6 — Stress and Time Required for 1% Deforma 
tion of Low-Carbon N-155, as Rolled After 15% 
“Warm Work’, and After Two Heat Treatments 
From “Properties of Low-Carbon N-i55 Alloy Bar 
Stock From 1200 to 1800° F.” by J. W. Freeman 
and A. E. White, National Advisory Committec 
for Aeronautics Bulletin RM 51B05, May 3, 1951 
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1200° F 
of cold work up to 30%, the rupture life (and 


steel when tested at For all degrees 
creep resistance ) 1s higher than for the usual 
annealed at 1100" 
spectacular 
307 cold work 
retained at 


condition. For stresses 


these and 


The 


ke wer 


mncreases were more 
would be effective beyond 
of 
temperatures, and for longer periods of time at 
the the ol 


It is fortunate that working is so 


benefits cold) work are 


higher temperatures less amount 


cold work 
important; otherwise a very large amount of 
alloying elements would be necessary to achieve 
the same improvements 

When recrystallization does take place, one 
frequently finds that the cold worked structures 
now show lower strength properties than in the 
annealed condition. This is illustrated in Fig. 4; 
strength decreases at a more rapid rate in the 
more severely cold worked material compared 
It will be noted that 
for short rupture times, cold work still gives a 


to the annealed condition 


markedly superior metal, the improvement. in 
creasing with the amount of cold work 

A number of important applications are based 
on the above pring iples Strength and improved 
creep resistance due to “warm work” are one of 
the important aspects of the Timken 16-25-6 
Cr-Ni-Mo alloy used for jet engine rotor disks 
The same is even more important for higher 
recrystallization 
N-155 alloy 
Multimelt AMS. 5767 and AMS 
5768 — typically 21% Cr, 20% Ni, 20% Co, 3.24 
Mo, 24 W, 1.1% Ch, 0.129 C, 0.124.N). This was 


developed for operation at rather high stresses 


alloyed materials with higher 


Consider 


temperatures (variously 


in gas turbines and for certain jet applications 
in the 1300 to 1500° F. range. Figure 5, due to 
Frey and Freeman, shows the rate of anneal 
ing, as measured by change in width of the 
(220) line in an X-ray diffraction pattern 
after heating in the temperature range of 
1200 to 1800° F. after 139 cold work. It will 
be noted that even after 100 hr. at 1400° F 
10 hr. at 1600° F. considerable strain on 


formation of the lattice remains 


Translated into terms of the creep-rupture 
test, Fig. 6 shows that the benefits of 15% cold 


work are retained at 1350° F. for more than 


X Solution treatment at 2150" F. plus 15% 
hot-cold work 


© As rolled 
& Solution treatment plus aging at 1400 


@ Solution treatment at 2100" F , but no 
prior aging 
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Table If — Strength of Arc-Cast Molybdenum 


and rate of deformation, and the 


ALLOY CONDITION 
1600° | 1 800° | 
LU nalloyved Stress-relie ved 10,000 psi 25,000 psi 
Reerystallized 16,000 12.000 
0.45% Ti Stress-relie ved /0 000 55,000 
Recrystallized 36,000 28,000 
0.24% Ch Stress-relieved 5,000 $4,500 
Recrystallized 23,000 17,000 


STress ror Ruprure in 100 He 


rate of cooling to some tempera- 


ture where stress relief is no longer 


2000 

operative. 
15,000 psi Figure 7 shows the increase in 
8,000 line width over the annealed state 
25,000 ~~ 
for alloy N-155 as a function of 
20 000 


the temperature at which the alloy 


500 was deformed (15% in one pass). 
I 


4000 hr., and that this cold worked structure 
is superior at this test temperature to that 
derived from the other heat treatments. 

The higher the recrystallization temperature 
the higher the temperature at which benefits in 
creep resistance or rupture life can be achieved. 
Figures for arc-cast molybdenum in Table II 
show the marked superiority of the as-worked 
and stress-relieved structure of pure molybdenum 
and of two of its alloys over the recrystallized 
structure, While there is a natural reluctance to 
deform high-strength materials as much as 15% 
in the cold, the benefits are large and have been 
utilized in many engineering applications. 

Hot working is a process of equal importance 
but less well known and understood than cold 
or warm working. Such “hot” working of high- 
strength, heat resistant materials is, in fact 
dependent on retained strains within the metal 
lattice. The amount of benefit (permanent de- 
formation of the lattice ) depends on the amount 


Fig. 7 — Effect of Rolling Temperature on 
Width of (220) Line of Solution Treated, Lou 

Carbon N-155, Reduced 15% at Each T mper 

ature. Curve A is for 0.875-in. bar stock; Curve 
B is the probable position of bars smaller in 
cross-section; Curve C is the probable position 
for heavier bar stock. (Freeman and White) 
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It will be noted that even on rolling 
a 0.875-in. bar, stresses are retained 
after cooling to room temperature. Theoretical 
positions for curves for larger and smaller bars 
are drawn in dotted lines. The larger bar of this 
material having a low coefficient of heat con- 
duction cools more slowly and is stress-relieved 
more thoroughly. Hence the lower dotted curve 
Similarly a smaller bar, because it cools more 
rapidly, retains more of the strain induced due 
to hot working 

Freeman and his associates at University of 
Michigan have shown that correctly hot worked 
structures have superior creep resistance and 
rupture life when compared with the solution 
treated and aged condition. This is true for a 
number of important heat resistant alloys, but 
the full benefits and the structural changes o1 
adjustments within the material are as yet not 
well understood. 


Conclusion 


Several points emerge from the above cursory 
survey: In choosing the alloy and its heat treat- 
ment for best service at high temperature and 
where strength properties are ot Importance 
one should remember that the temperature of 
recrystallization is of more importance than the 
melting point. Unfortunately such temperatures 
are not easy to determine accurately and much 
pertinent data are not yet available. In each 
alloy the recrystallization temperature will de 
pend upon past history and especially upon the 
amount of plastic deformation during fabrica 
tion (cold work, “warm” work, or hot work). 
The latter aspect of the problem applies of course 
to wrought products. Nevertheless there is con- 
siderable evidence that an alloy casting will have 
higher hot strength creep resistance and resist- 
ance to thermal shock; forging or working 
however, may be expected to improve ductility 
and fatigue resistance. 

The influence of alloying and of dispersed 
nonmetallic compounds on the formulation of 
material for high-temperature service will be 
discussed in a subsequent article. rs] 
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Prestressing an 


Ultra High-Strength Steel 


to Perform 


Even Higher Duty 


By JEROME W. KAUFMAN* 


A small ordnance forging made of high-strength steel 


which was failing in service was successfully replaced with another 


of identical design but made of an ultra high-strength steel 
heat treated to about 253,000 psi. tensile ultimate. (Q general, AY) 


Sow time before the Korean conflict and 


as a result of many accidents in service wherein 


bomb hooks on racks and shackles suspended 
from aircraft had broken and the bombs dropped 
a new lot of several thousand bomb hooks was 
ordered trom a certain contractor. Commercial 
alloy steel of aircraft quality was to be used con 
A.LS.1. specification 4140 (1% Cr 
0.20% Mo), 4340 (1.75% Ni, 0.80% Cr, 0.25% Mo 
or “Hy-Tut” (Crucible Steel Co. of 
special product analyzing 0.257% C, 1.35% Mn 
1.50% Si, 2.0% Ni and 0.40% Mo 


Stringent mechanical tests of samples of pro 


forming to 


Americas 


duction showed that the product was extremely 
variable. For that reason the Bureau of Aero 
nautics commissioned the Naval Air Development 
Center to determine the performance require 
ments for a suitable bomb hook, and recommend 
manufacturing details likely to meet these spec 
ifications. The hooks must be accommodated in 
the existing bomb racks and shackles, and at the 
Same tinne be sate under increased bomb loads 
The heavier “pay-loads” on the same racks and 
shackles meant that the hooks not only had to be 
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stronger but also be able to take care of the con- 
stant increase in fatigue loading resulting from 
higher speeds in aircraft. As shown in Fig. 1, 


these hooks are rather small — about 2.62 in. 


overall in height — and weigh about % Ib 

In fact we had a somewhat larger problem 
since it would be well to devise means of re 
claiming or improving the parts already on hand 
Bomb racks and shackles were already available 
in great numbers. It was necessary to increase 
the mechanical properties of the hooks and still 
retain their original dimensions. It turned out 
that both problems were related because the best 
heat treatments we could devise for the new 
order made of 4140 and 4340, when composition 
thorough control 


and processing were under 


*The author is now consulting metallurgist, De 
Electronic Products Div Radio Corp of 
Camden, N J When the work des ribed 
in this article was done he was metallurgist for the 
U.S. Naval Ais Johnsville, 
Pa. Approval for publication has been given by the 
Naval Air De velopme nt Center 
ions stated are those of the author and not neces 
sarily the official views of the Defense De partment 


fe nse 


America 
Deve loprne nt Center 


though the opin 
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gave hooks that had the necessary static strength, 
but still were not satisfactory in fatigue resistance, 

Mechanical Prestressing — Briefly, the correc- 
tive developed by the author was to stretch the 
hook in such a way that only the surface metal 
was deformed in the region where service frac- 
tures tended to start. During this time the great 
body of the metal is still in the elastic range. It 
will be immediately recognized that the effects of 
this operation are similar to the well-established 
surface peening which improves the fatigue re- 
sistance of springs and other highly stressed parts. 

It may be well to recount the theory: After the 
load is relaxed the body of metal tends to return 
elastically to its original volume, but the surface 
layer has been given a permanent set and tends 
to remain elongated. The body of metal, being 
of enormously greater bulk, forces the surface 
layer to retract — that is to say, to be forced into 
compression; these surface fibers are then held 
in compression by the relaxed body of metal. 
Now when the hook is subjected to variable 
loads, as when it is carrying a bomb in a rapidly 
moving and intensely vibrating aircraft, the sur 
face layer tends to be pulled apart in the same 
general direction as the direction of loading in 
the. prestressing operation, and at a stress which 
varies rapidly over a considerable range. It is 
recognized that fatigue fractures start from ten- 
sion cracks at the surface, and the prestressed 
hook will not start a fatigue crack until the sur- 
face fibers go out of compression and into a fairly 
high state of tension. 

The same prestressing operation cold works 
the outer surface of metal by cold stretching, 
and this work hardens the surface and corre- 
spondingly strengthens it. In addition, 
stressing of chromium-plated parts may largely 
eliminate the deteriorating effect in fatigue of 
the residual tensile stresses in the chromium plat- 
ing itself. 

Suffice it to say that the bomb hooks on hand 

even those of acceptable static load-carrying 
ability — would fail after about 5000 alternations 
of a fatigue test, whereas after prestressing the 
same hooks would withstand over 25,000 cycles, 
an increase of about 500%. The equipment for 
prestressing and testing will now be described. 


Prestressing and Fatigue Equipment 


\ perspective drawing of the assembly for pre- 
stressing the bomb shackle hook is reproduced 
in Fig. 1. It is in effect a universal mount in a 
tensile testing machine, so arranged for accurate 
alignment. The hook with two shim plates S is 


SS 


placed between the two cheek plates C and 
pins P and G slipped through corresponding 
holes. The main load is transmitted through a 
tightly fitting pin P; pin G goes through a ver- 
tically elongated hole in the cheek plates and, 
with the shims S, prevents side loads. The en- 
gaging surface between the lower fixture and the 
hook is horizontal. The lower fixture makes con- 
tact with the hook at its outer tip. This restricted 
location of contact, shown in the diagram, pro- 
vides the maximum loading moment to prestress 
the greatest area of the critically stressed section 
of the hook. 

Straining was at a slow rate, about 0.075 in. 
per min., until the specified prestressing load 
was reached (usually 19,000 Ib.). This load 
was held for 30 sec., and released fairly quickly 
(no specified rate ). 

As above stated, this prestressing was applied 
to all shackle hooks in stock as well as those 


furnished on current contracts. 


Fig. 1 — Assembly for Prestressing Bomb Shackle 
Hook in a Standard Tensile Testing Machine 
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The author designed a satisfactory fatigue 


fixture for simulating service loads on this hook 
and Fig. 2 is taken from the patent specification. 
It is mounted in a Sonntag SF 1 U machine capa- 
ble of making a “pull-pull” test. The load range 
is +2000 to +8000 Ib. — thus being an alternat- 
ing load of + 3000 Ib. superposed upon a pull of 
5000 Ib. Frequency is 1800 cycles per min. 

In this fixture a pin 29 with flattened central 
portion to simulate the contacting surface of a 
bomb lug takes the place of the lower fixture in 
Fig. 1. This pin is loose enough in the lower fix- 
ture so it can rotate slightly as the load is applied 
and varied, so the upper and lower fixtures are 
automatically aligned to accommodate variations 
in the hook’s configuration within the range of 
manufacturing tolerances. Pin 19 corresponds to 
pin P in Fig. 1, and is close fitting; it carries the 
full load, Pin 21 corresponds to G in Fig. 1, it 
fits through a vertically elongated hole in the 
upper fixture and thus provides only horizontal 
restraint. 


The fixture as designed is stocky and rigid and 


thus provides for the uniformity in test setup 


that is to say, exact duplication of point of load 
application — which long experience in simulated 
service fatigue testing has demonstrated to be 


essential for consistent test results, 
{improved Hooks 


This was the situation that existed, therefore, 
when demands were made for a stronger hook 
of the same size and weight. Prior to that time 
and even with close control of the manufacturer's 
routine, they could produce a hook which would 


carry a load of only 20.000 Ib. in tensile test. and 


Fig. 2 — Sketch of Fixture (Split Vertical 
ly in Half) for Testing Hook in Fatigue 
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(after prestressing ) endure 25,000 cycles in the 
fatigue test. 
At the time 


steels were regarded as having a maximum tensile 


the high-strength engineering 


strength of 230,000 ps compatible with other 
mechanical properties at an optimum. This 
strength limitation was imposed by the undesir 
able phenomenon of blue brittleness in their heat 
treatment at the temperatures that would pro 
duce higher strengths. Theoretically very much 
higher strengths should be obtainable possibly 
on the order of magnitude of Young's modulus of 
elasticity for steel, roughly 30,000,000 psi. W ith 
out discussing the reason for the large discrep 
ancy between actual and theoretical (except to 
note that the current theory of dislocations aptly 
explains this discrepancy ) it may be said that 
aircratt designers would welcome a modest boost 
in strength of, say, 50,000 psi. Several research 
programs had been under way, and three or 
four steel companies had put improved high 
strength alloys on the market. This situation was 
discussed at the A.S.M.'s Western Metal Congress 
in March of 1953 and briefly reported in Metal 
Progress in the May issue of that year. In view 
of the fact that we, at the U.S. Naval Air De 
velopment Center, had a good background of 
experience and knowledge about the properties 
of the forged and heat treated bomb shackle 
hook made of the high-strength steels, it seemed 
logical that we should make a study of the same 
part when made of one of the new ultra high 
strength steels 

The steel we Hy-Tut 
Steel”, made by Crucible Steel Co. of America 
said to be heat treatable to a tensile strength 
within the 280,000 to 300,000-psi, range and to 


have good ductility for dynamic loading. The 


selected) was “Super 


shipment which was processed into hooks for us 
had the following composition; © 0.42, Mn 1.27 
Si 2.08, Cr 1.33, V 0.21, and Mo 0.34% 

Its ability to be heat treated to strengths ap 
proaching 300,000 psi. and still retain toughness 
is believed due to its content of silicon and vana 
dium. These elements enable this steel to be 
tempered in the “blue-brittle range” without any 
deterioration in properties Also for the best 
accompanying properties it has a low carbon 
content compatible with necessary hardenability 
The mechanical properties of Super Hy-Tuf steel 
as determined by the producer, seemed to line up 
in an attractive array 

Manufacturing routine was as follows 

|. Pancake upset forged 

2. Normalized at 1700° f 


and “alr ¢ ooled 


= 
> SSN 29 
NE 
4 
SY 
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Annealed at 1400" 

4. Machined, 

5. Austenitized for 1 hr. at 1700° F. and oil 
quenched, 

6. Tempered at 500° F. for 1 hr. 
quenched 

7. Ketempered at 500° F. and oil quenched, 

Chromium plated. 

9. Hydrogen embrittlement relieved at 500° 
for hr. and oil quenched. 


and furnace cooled. 


and oil 


The hardness as a result of this processing was 
Vickers pyramid number 634 at 30-g. load, which 
corresponds to a tensile strength of approximately 
290,000 psi. 

The first five hooks were broken in tension, 
and they failed at loads of 29.000, 28.000, 27,000, 
26,500, and 22.500 Ib Except for the one hook 
which failed at 22,500 lb., these tensile strength 
values were approximately one third greater than 
the average breaking load of the hooks previously 
in production, and were directly proportional to 
the increased ultimate tensile stress of the steels. 
\ review of the test records for the old produc- 
tion disclosed that 20,000 Ib 
strength, and the variation was about + 5%. The 
one hook of the new lot which failed at a com- 
paratively low value (22.500 Ib.) indicated a 


defic iency in processing; the range 22,500 to 


was the average 


29.000 Ib. indicated a process “out of control”. 
In an attempt to correct this condition an addi- 
tional low-temperature heat treatment was per- 
formed on the remainder of the hooks. The se- 
quence was as follows 
1. Retempering at 550° F. for 4 hr. and oil 
quenching. 


2. Hydrogen embrittlement relief at 


for 8 hr. 

3. Austenite stabilization at 250° F. for 24 hr. 

The tempering at 550° PF. softened the hooks 
somewhat, and the eventual hardness was Vick 
ers 614, corresponding to about 283,000 psi 

After the additional treatment, three hooks 
were pulled to destruction with the following 
results: 28,125, and 27,100 Ib 

Fatigue tests of the hooks in this condition gave 
endurance life about double the number of cycles 
before failure in comparison to the hooks tested 
hefore the heat treating schedule in three steps 
just mentioned. 

Finally a series of hooks made of Super Hy- 
Tuf with the complete heat treatment were pre 
stressed by a load of 19,000 Ib. and tested in 
fatigue. Results of a typical set of five are 81,000, 
85,000, 113,000, 157,000, and 163,000 evcles to 


373°” F. 


failure. 
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This scatter of fatigue results at any stress 
range, unlike those in tensile testing, is recog- 
nized to cover a wide band and the variation of 
these results is, therefore, typical. The hook that 
failed with the least number of cycles endured 
over three times the acceptable minimum num- 
ber of cycles for the old materials and about 2% 
times the average ( approximately 30,000 cy« les ) 

In short, we had produced an aircraft part of 
ultra high-strength steel by a practicable com- 
mercial routine which had about 35% greater sate 
working load and at least double the fatigue life 


vet we had not increased the size or weight 
Precautions in Fabrication 


Fabrication of this steel should include the 
following processing steps for optimum benefit: 

1. For forged parts use pancake upset forg- 
ing. This technique was specified in the develop- 
ment contract for the test hooks. Pancake upset 
forging is conducive to a uniform grain flow of 
the steel and should be specified for optimum 
mechanical properties in all forged armament 
items where grain flow is a consideration 

2. Normalize at 1700° F. and air cool 

3. Anneal at 1400° F. (if necessary for ma- 
chinability ) 

$. Austenitize for | hr. at 1700° F 
quench 

5. Temper at about 550° F. for 4 to S hi and 
oil quench. Due to the extended tempering time, 


and oil 


double tempering would not ordinarily be neces 
sary. The tempering operation should produce 
a tensile strength of 250,000 psi. minimum 

6. If the parts have been chromium plated 
they should be relieved of hydrogen embrittle- 
ment by treatment at 375° F. for 8 hr. 

7. Finally, for the stabilization of possible re 
tained austenite, a treatment at 250° F. for 24 hi 
is desirable. 

It should be mentioned that the above deals 
with a forged section size of roughly 1.5 in. diam- 
Slight 
processing might be necessary for larger sections. 

For the aircraft designer an ultra high-strength 


steel can be a new-found avenue for improve- 


eter. modifications in this suggested 


ment in three directions: 
Safety —The load safety factor for 
configurations will be increased 
Weight-Saving and Load-Carrying Capacity 


For similar section size a significant increase in 


existing 


load-carrying capacity will be obtained 

Cost 
is needed, it can be provided by an improved 
steel rather than by changing the design. 6 


In many parts where increased strength 


METAL PROGRESS 


Atomic Information for 
Engineers and Industrialists 


By the Editor of Metal Progress 


A historical note outlining the difficulties in differentiating 
between information to be held secret lest its publication should endanger 
“the common defense and security” and information necessary 


for an engineer and businessman to know in order 
to put the atom to work in peacetime industry, (A 6, U 5) 


a ant readers of Metal Progress will 
know that the magazine has carried a good deal 
of information about atomic energy ever since 
President Truman announced the first explosion 
over Japan including many pages on the “Atomic 
Age’ quoting from official documents about 
international relations and such other nonmetal 
Metal Progress may thus take a 


little pride in being many years ahead of the 


lurgical 


vreat crops ot publications news letters, and 


advisory services which have recently 


sprung 


up all over the landscape Hlowever that may 


be, this longer article will describe the impedi 
ments which have blocked the publication of 


engineering and industrial information from the 
A.B 


tion to the steady flow of scientific papers from 


operations and contractors (in distin« 


staff members ) 
Impediments to Normal Flow 


The difficulties stem from several sources 
principal of which are the atmosphere of secrecy 
inherited from wartime operations and the re 
quirements of national law. Secreey (misnamed 
“security” ) prevents the editors of the important 
business and engineering journals from knowing 
what to ask for. There is practically no gossip 
about goings-on in the AEA operations, in 
comparison to the free chatter which leads to 
so many good articles 


editor of Water Works 


Engineering deduced from the newspaper reports 


For example, if the 


that there would be a good story about fluorida 
tion of the Cleveland water supply he could come 
to Cleveland and talk freely about the proposition 
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offic ial 


politician he could button-hole 


with any engineer, dental expert or 
Inspect the 
entire water system, and if he could not get a 
story written for him he could go home and 
write what he wanted and print it forthwith 
On the other hand, there might be a good story 
about the filtration of the Columbia River water 
for cooling the plutonium piles at Hanford, but 
he'd never learn about it from the public prints 
he couldn't go there and inspect the plant or 
talk to anybody on the inside until he had proper 
“clearance”, and he couldn't print anything in 
the form of a solicited article or an eye-witness 
report until it had been passed for publication 
by the A.E.C.’s Office of Classification 

While it's not impossible that an article about 
Hanford could bn 


written and published, the impediments to nor 


the purification system at 


mal publicity are very real 

In order to get some idea of the hurdles 
erected by law it is necessary to turn to the 
Atomic Energy Act 


which transferred America’s 


legislation known as the 
of 1946° 


energy property and program from military con 


atom 


trol to a civilian commission. The Commission 
was to be “subject at all times to the paramount 
objective of assuring the common defense and 
security’, which naturally hampered the execu 
tion of one of the five major programs outlined 
namely, to “permit and encourage the dissemi- 
nation of scientific and technical information” 
The Commission was also directed to control the 
dissemination of restricted data. the latter being 
defined as “all data concerning the manufacture 


or utilization of atomic weapon the production 
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of fissionable material, or the use of fissionable 
material in the production of power”. 

In view of the immediate importance of re- 
organization of a rapidly dissolving staff and then 
producing an overwhelming stockpile of bombs, 
it was not surprising that the dissemination of 
information got little attention for quite a while 
after the law was passed. Within a year, how- 
ever, plans were formulated for a 50-volume 
National Nuclear Energy Series to summarize 
the physics and the other scientific aspects of 
work done by the Manhattan Engineer District 
A Declassification Guide was also prepared in 
conjunction with Canada and England, our war- 
time associates in the bomb program, and a board 
of “senior responsible reviewers” appointed. 

However, the Commission felt that American 
industry should take a more active interest in 
this civilian-managed program and appointed 
group of prominent industrialists with James W. 
Parker, president of Detroit Edison Co., as chair- 
man. After 14 months of study and deliberations 
this group reported that burdensome security 
regulations would make it very difficult for any 
industrial executive to plan any important: pro- 
gram within a private industry. This Group also 
said there was a “vast amount of nonsecret infor- 
mation of potential value to industry buried in 
the files of the Commission”. 


Advisory Committee on Information 


One result of this pronouncement was the 
appointment of a fairly large advisory committee 
on information for industry. Its chairman was 
S. D. Kirkpatrick, editorial director of Chemical 
Engineering, and its members were editors of 
engineering and industrial magazines or repre- 
sentatives of large engineering societies, Its 
duty was to ferret out this “information of 
potential value to industry” and recommend 
specific items for declassification and release for 
publication, The Editor of Metal Progress was a 
member of this committee and of several of the 
small working groups which went to the various 
A.F.C. operations, saw what was going on, inter- 
viewed the operating officials, and examined the 
documentation, Quite a job, all in all! 

Actually these studies in 1950 and 1951 found 
no vast sore of industrial information which 
could be released, as reported by Mr. Parker's 
group. Indeed the debt was the other way 
around; The bomb program took most of its unit 
operations from peacetime American industry 
also the materials and methods of construction. 
management and personnel techniques. Due to 


92 


the preoccupation of A.E.C. operations at that 


time with explosive manufacture, most of the 
engineering and industrial operations were in 
the “restricted” category as defined by the law 

Even so, inspection at each site yielded per 
haps a score of topics worthy and « 


publication but little 


capable « 
came of it principally = 
cause there was no one whose job it was to see 
that adequate stories were written This situation 
persisted even after late 1952 when authority 
was given the various contractors to employ the 
necessary information specialists. The reasons 
were various: Since the authority was permissive 
rather than mandatory, certain contractors whose 
traditional policies leaned toward secrecy rather 
than the open door simply did nothing. At some 
other sites the “information specialist” found all 
his time taken up by public relations and local 
doings. Again, those who made a sincere try were 
handicapped by the heritage of “security” 
Lastly, engineers (in contrast to scientists ) are 
not given to literary composition ; there was no 
steady flow of articles by the originators and 
participants of noteworthy engineering or man- 
agement programs. Even the evils of wartime 
compartmentalization reappeared. Bill Jones at 
Argonne did not know that Frank Smith at 
Brookhaven or Jack Thompson at Oak Ridge 
was working on important aspects of his current 


problem — which, as a matter of fact 


might 
already have been practically solved in an in- 
dustrial plant in Pittsburgh. Expensive and 
needless troubles with welded equipment ap 
peared at Location A which did not occur at 
Location B 


retically 


To combat this situation (theo- 
everything known and recorded at 
Location at Loca- 


tion B), a classified Journal of Metallurgy was 


A should have been available 


established, and periodical meetings of metal 
lurgists and of welding engineers drawn trom the 
country-wide operations were held 

It would appear that any scheme which fences 


off outsiders also fences in the insiders' 
Growing Industrial Interest 


Meanwhile 


arisen outside the 


a sizable industrial interest had 


fence. Several firms were 
manufacturing the special instruments for uran 
ium prospecting and for safe operation of highly 


building all 


sorts of handling equipment. Still others were 


radioactive devices. Others were 


envying the access which the A.E.C.’s contractors 
(all private concerns) had to the inside dope 
Vast experimentation (and sizable use) of the 


byproduct radioactive isotopes for controlling 
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processes, for medical and agricultural use, and 
for pasteurization of foods was under way 

Best of all, four groups ct public utilities late 
in 1951 decided they wanted to take a close look 
at atomic energy for electrical generation (a 
‘restricted’ field 
but not according to British or Canadian prac 
tice and the 


according to American law 


Atomic Energy Commission 
“cleared” over LOO men on the four study teams 


( The 


Commission had already spent, and continued 


for access to all pertinent information. 


to spend great sums on the design of engines 


for military aircraft and for submarines, and 
had built an elaborate testing station in Idaho 
for studying the performance of constructional 
parts and elements in intense neutron flux — the 
first of its comprehensive 5-year program on 
power development 

The final reports of these study teams were 
true engineering documents, but were labeled 
“classified” until the ALE.C.’s Advisory Committee 
on Information for Industry was able to prepare 
a version which was declassified. (It was sum 
Metal Progress tor August 1953 
Each team came up with a different design (30 
Better 


came up with a recommendation that their spon 


marized in 


or 40 alternatives are available each 
sors appropriate any where from 40 to SO million 
of their own dollars and get going immediately on 
a sizable central powe! plant It was none too 
soon, tor news from England (one of the four 
nations which can manufacture its own fuels 


( and Pu 


several large power reactors by 1960 


revealed a program for building 

In this wav. and ce spite the rules and regula 
tions which hedged out the American public 
some engineering information about the indus 
trial applic ations of atomic energy was becoming 
available to some Americans who had a “need to 
know. a common phrase of bureaucracy* 
The official view, as expressed by Commis 
sioner Murray late in 1953, was that the U.S.S.R 
might “capitalize for war on our reactor ideas 


and technology otherwise all reactor data 


could be immediately published It was apparent 


*Here let me put in a footnote ticle in one of the 
rejecting the idea that any man, of Metal Progress 


even a governmental official, can 
decide who needs to know. Bear 
with a pe rsonal anecdote 

Late in World War IL) in the 
ASMember named Arthur Reardon guns were 
called on the Editor and presented 
the official thanks of the Director of 
Munitions for the Commonwealth its dimensions 


dozen rounds 


of Australia for publishing an ar 
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article 
Spring Break?” 


was that springs of 


rather elementary 
“Why Did That 
Reardon's story 

recoil mechanism of fie Id 
breaking after a few 
the spring slipped 
over a pin and into a evlinder, so 
were fixed 
logical heat treatment of available 


that much commercial use of atomic energy for 
heat could not occur under existing restrictions 
nevertheless the power industry —a large seg 
was ask 
ing for the engineering information held by the 


Commission and a break in the monopoly which 


ment of American private enterprise 


the Commission had on the fuel — natural uran 


ium and fissionable material. 
The New Atomic Energy Act 


It needed President Eisenhower's influence to 
resolve the dilemma. Early in 1954 he sent a mes 
sage to Congress recommending changes in the 
\tomic Act enabling the A.E4 
operate with friendly allied nations, to distinguish 


Energs to co 


sharply between information about weapons 


(which should be held by the Defense Depart 
ments, anyway) and the harnessing of atomic 
power, and to break down the barriers prevent 
between 


ing transfer of information 


vovern 
mental departments and contractors’ personnel 
Atomic Energy Act of 1954" was 


passed by the Congress shortly thereafter. With 


In fact a new 


out changing the general policy, the new act 
provided for the above recommendations and 
also permitted the Commission to lease or loan 
fissionable material for civilian uses 

It also gave permission to establish a new 
Acording to the old Act 


a document was either black or white: it Was 


category of information 
stamped “Classified” or “Unclassified”: it could 
not be published or it could. Now there can be 
intended to hold 


all information useful to a power plant engineer 


an intermediate or gray area 


and which can be examined without much pre 
liminary red tape by approved persons or en 
plovees of licensed firms. This leaves the matter 
of publication just where it was except for the 
new requirement for continuous review of the 


status of existing documents 


The first such review has just been completed 


by a team of 35 scientists and engineers from 
Ab installations. In 11 


team reviewed 30,772 classified documents: 10 


Various weeks this 


916 were declassified: 8.573 were labeled “con 


very early issues alloy wire that they tried did not 


le nm its life 
The Metal Progre ss article told 
him what to do Make the spring 


It was really a 
entitled 
round-cornered square. “The 
Japs didn't get Port Moresby,” said 
Reardon 

Who could have predicted a 
dozen years earlier that he, over in 
Australia 
know’? 


every would have a “need to 
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fidential’ and so are in the gray area; 5,583 
retained their “classified” status; and 5,700 were 
labeled “secret” for their relationship to military 
propulsion reactors or to weapons. 


The Day of Conferences 


Just about this time American engineering and 
scientific societies had begun to receive generous 
cooperation trom the A.F.C, in arranging tech 
nical programs on various topics. The earliest 
notable one was the conference held by the 
American Institute of Chemical Engineers at 
Ann Arbor in the spring of 1954. Other coopera 
tive efforts attempted to collect and present all 
available information on a specific subject — not 
ably the A.E.C.-A.S.M. Conference on Beryllium 
in Boston, whose proceedings were expanded into 
a comprehensive book about the metal. Business 
organizations like the National Association of 
Manufacturers, the Atomic Industral Forum, and 
the National Industrial Conference Board came 
forward with meetings on atomic power and 
industrial cooperation — valuable not so much 
for new information as for the evidence that 
American industry was really anxious to get on 
the band wagon. 

For 10 years a steady stream of scientific 
papers had been issuing from the A.F.C. labora 
tories and sponsored researches. (Scientists are 
prolific writers, and the Declassification Guide 
had been set up on the basis that science could 
be talked about, but that engineering should 
be kept secret; also that metallurgy was enginees 
ing, not science.) Copies of all of these declassi 
fied documents have been sent to nearly 50 de 
pository libraries scattered throughout the United 
States where they are available to the public for 
reference, Nuclear Science Abstracts is issued 
biweekly to summarize these reports and other 
papers in scientific journals here and abroad. 

It should be obvious that a major job of screen- 
ing, critical appraisal and consolidation of this 
flood of material is a necessity. The Atomic En 
ergy Commission itself has started on this work 
in the publication of three important volumes by 
Samuel Glasstone; Source Book on Atomic En 
ergy (1950); The Elements of Nuclear Reactor 
Theory (1952); and Principles of Nuclear Re 
actor Engineering (1955). Also a notable book on 
Zirconium by Lustman and Kerze was printed 
in 1955, as well as a Liquid Metals Handbook 
(1952) with even larger supplement in 1955 
Another book on thorium should result from the 
A.E.C.-A.S.M. conference in Cleveland at the 
National Metal Congress next October 
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The new Atomic Energy Act of 1954 was 
hardly passed when plans began for the Geneva 
Conference on the Peaceful Uses of Atomic 
Energy. It had many useful byproducts, not the 
least being the publication of information which 
had been kept from Americans — and in consider- 
able quantity, too, for at Geneva the Americans 
tried to be pre-eminent. Large numbers of papers 
on physics, geology, chemical processing, use of 
isotopes, and biological effects of radiation were 
written at the behest of the A.E.C. and presented 
by our official delegates. Many of the docu 
ments were summaries of published papers, but 
much new material was divulged. 

For example Vol. IIL of the Proceedings at 
Geneva has to do with power reactors. Eighteen 
of the 31 papers are by Americans — and they 
are good notably the ones about the Shipping 
port pressurized water reactor well along toward 
completion, and the sodium-cooled reactor under 
construction by Atomics International ( North 
American Aviation). These are model engineer- 
ing articles in all senses of the word. 

The long campaign to release engineering in 
formation to American industry seemingly is at 
last getting some results. And in high time, for 


the power plant programs are gathering steam 
Atomic Power 


Aside from a program by the Atomic Energy 
Commission to build and test ten reactors of 
various designs and sizes (including the above 
mentioned 60,000-kw. plant partly financed by 
Duquesne Light Co, at Shippingport, near Pitts 
burgh), no less than 15 atomic power plants 
are in process of design by various groups within 
the public utilities field or proposed for comple 
tion between 1957 and 1962. These plants will 
cost over a half billion dollars, and generate 
nearly 1,000,000 kw. of electrical power 

Before these plants are on the line some very 
difficult metallurgical problems will have to be 
solved. Their outlines have been given in several 
articles in Metal Progress during the past two or 
three vears. As John P. Howe (a member of the 
A.E.C.’s Board of Senior Responsible Reviewers 
by the way) remarked in his report of the Geneva 
Conference in Metal Progress for January 

“Even nuclear physicists concede that the 
future of atomic power depends on the work of 
the metallurgist and materials engineer. It is not 
unlikely that — at least in the free world — these 
problems will fall upon the shoulders of a rela- 
tively few individuals.” 

It is a challenge worthy of our best men 6 
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The Columbium Shortage Over! 


“Electromet” 
Ferrocolumbium 


is now available for Stainless Steel 
and High-Temperature Alloys 


Now that the government stock-piling program on columbium The development of high-speed aircraft ha 


has been completed, ample supplies of columbium are once produced a wide-spread demand for higt 
temperature alloys containing columbium 


again available for defense and civilian uses. This is important 


news, as industry may now use this valuable alloying element 


to attain good high-temperature properties in stainless steel 


and non-ferrous alloys. 


Columbium is added to austenitic chromium-nickel stainles 


steels to prevent intergranular corrosion and improve strength 


at high temperatures. A columbium addition of 10 times the 


carbon content will stabilize stainless steels at temperatures of 


800 to 1600 deg. F., thus preventing impairment of corrosion 


resistance and physical properties. In the high-temperature 


alloy field, 0.2 to 4.0 per cent columbium will preserve the 


strength of super-alloys during long exposures to temperatures 


up to about 1550 deg. F., or lightly higher. 


ELECTROMET furnishes columbium in two forms: ferrocolum 


bium and ferrotantalum-columbium. Ferrocolumbium contains 


50-60 per cent columbium, while ferrotantalum-columbium 


contains approximately 40 per cent columbium and 20 per 


cent tantalum. Both of these ferro-alloys are available in a 


number of crushed sizes and give a 90 per cent recovery of 


columbiun 


For further information about ELECTROMET columbium 


alloys, please contact the nearest ELECTROMET office listed 


Columbium-beu 


below 


Electro Metallurgical Company 


A Division of Union Carbide and Carbon Corporation 


0 East 42nd Street ([[q@ New York 17, N. Y 
ig . 


[Elec tromet 


The term ‘‘Electromet’’ is 4 registered trade-mark of Union Carbide and Carb n Corporation, — 
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Another Jet Engine Alloy 


In the data sheet published in the 
Metal 
which listed the strength of jet en 


January issue of Progress 
gine alloys, the properties of Greek 
A.M.S. 5616 B, 


Since the alloy is currently 


Ascoloy, were 
omitted 
bemg used in COMPFessol wheels 
and blades of the ]-57 engine, its 
properties should have been in 
cluded with those of other jet engine 
alloys 

The results of stress-rupture tests 
recently conducted at Firth Sterling 

unnotched 
below. The 
notch was 0.0275 in. deep in 0,180 


in. diameter 


on notched and 


spec are shown 
specimens, its root 
radius was 0.005 in. and the included 


angle was 60°, All samples were oil 


Stress-Rupture Properties of 
Greek Ase oloy (A.M.S. 5616 B 


70 
60 


50 


| 


quenched from 1750° F. and aged 

at 1200° F. for 4 hr. before testing. 

The nominal composition of Greek 

Ascoloy is 0.15% C, 13% Cr, 3% W, 
0.2% Mo and the balance iron 
W. L. Havexorrs 

Manager, Cermet Research 


Firth Sterling, Inc 


Nomograph for 
Strain Conversion 


PrrrsBuRGH 

We have found the nomograph 
shown in the data sheet, p. 80-B 
useful in the evaluation of ductility 
in tensile tests. With it, it is possible 
to convert from uniform strain to 
natural strain, reduction in area to 
natural strain, and uniform strain to 


Necking 


from 


reduction in area. strain 


may be evaluated measure 


ments of uniform strain and reduc 


tion in area. All conversions assume 


a material with constant value 
Uniform strain is defined as the 
plastic strain before necking occurs 
in a tensile test. To convert from 
uniform strain to natural strain, read 
to the 


zontal scale; for example, 50% uni 


from the lower upper hori 
form strain equals 0.41 natural strain 

Natural strain is obtained from a 
measured value of reduction in area 
from the left 
scale to the right vertical scale. A 


by reading vertical 
reduction in area of 60% is equal to 
O.91 natural strain 

The 0% necking strain line is used 
to convert uniform strain to reduc 
Enter the chart with a 
known value of uniform strain and 


tion im area 


move up to the first sloping line 
Reduction in area is read trom the 
left scale the 
example 


3% reduction in area 


intersection; for 
30% uniform strain equals 
To evaluate the 


necking strain 


which occurs between the end of 


the uniform strain and fracture you 


40 


30 


Unnotched | 


' Notched 


25 
20 


‘‘Unnotched! 


Time, Hr 
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FURNACE MEETS ALL FOUR 
REQUIREMENTS PROFITABLE 


HOURS A DAY.. YEAR 
AFTER YEAR...WITH 
for Holister 
Company! 


(TYPicaL Fi 
PER 
FORM 
UNDER RUGGED CONDITIONS, 


PATENT 
PENDING 


PACIFIC SCIENTIFIC CO. 
LO® ANGELES 
SAN FRANCISCO 
SEATTLE 
PORTLAND, OREGON 
ARLINGTON 


MAY 1956 


Four REQUIREMENTS ARE VITAL for the profitable operation of a heat 

treating furnace—and Holister Coil Spring Company found all four in 
their Pacific Pit Type Floodaire Furnace 
First, accuracy is essential—particularly in making springs which must 
perform to rigid customers’ specifications. Here, the Floodaire is built to 
stay within +5°F. A recent government temperature survey at Hokster 
showed less than + 2°F. variation! 
Speed is important to profitable performance, too. And Pacific's exclusive 
Floodaire design brings work up to heat fast, due to its unique element 
location and air circulation pattern. The high volume circulation of air also 
provides unusual heating uniformity. 
Versatility ...according to Holister, they can use the Floodaire for 
tempering or aging anything within its size range. This is another necessity 
when heat treating involves work which varies from load-to-load 
And of course, a furnace must be trouhle-free—with no costly down-time 
or delays of customers’ work. This Floodaire has been operating 
without a single service call for over two years—and with a 
full 8 to 12 hour shift every day! 
This installation is typical of the performance of hundreds of Pacific-built 
furnaces for every type of job. (Another Pacific Furnace, a Shaker Hearth 
type, can be seen in the photo above.) Call or write today for details 

on a Pacific-built furnace for your exact needs! 


My 


PACIFIC SCIENTIFIC CO. 1424 Grande Vista Ave., Los Angeles, Colif. 


INDUSTRIAL 
HEAT TREATING EQUIPMENT 


DC Please send me details on Nome 
@ Pacific Floodaire Furnace 


Information on the full line 
of Pacific Heat Treating 
Equipment. 


D Please hove o Pacific Rep- 
resentative call, 


Compony 
Address. 


City Stote__. 
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How to select 


WOVEN WIRE CONVEYOR BELTS 


BALANCED — High tensile 
strength, low uitimate cost 
belting for operation up to 
1300°F, Resists distortion 
Designed for straight travel 


DUPLEX —Compoct struc 
ture of great density pro 
vides high tensile strength, 
while close mesh provides 
smooth surface for carry 
ing small parts 


-gtinrorcto — 


Higher, tensile strength 


and low thermal capacity 
Recommended for high 
lemperature work, up to 
27100°F. Undergoes mini 
mum elongation and width 


contraction 


GRATER —Close spiral 
retain the advantages of 
Bolonced weove, while 
adding sirength. for cold, 
medium and some high 


temperature applications 


AAS AYA 


DOUBLE BALANCED— 
A widely vied weave com 
bining open mesh of Bal 
onced Weave with the 
strength of Grotes. For 
cold, medium and some 
high temperature applica 


for Continuous 


HEAT TREATING 


As you know, woven wire conveyor belts are 
widely used for combining movement with processing 
in many continuous metalworking operations 
brazing, annealing, sintering, quenching, tempering, 
washing, etc. Heat treaters, particularly, find that in 
all phases of their operations, belt-to-belt flow 
through processing eliminates manual handling, in- 
creases production efficiency and product uniformity. 


However, there is no single type of belt construc- 
tion suitable for all operations. Some must withstand 
the rigors of higher temperature service —up to 
2100°F.; some require fine mesh for handling smal! 
parts; others must resist the corrosive attack of 
pickling processes and cooling operations. That's 
why Cambridge has nine basic weaves available in 
any metal or alloy. The five shown here are the most 
widely used in the metalworking industry. 


There are several factors that generally influence 
selection of weave, mesh size and metal or alloy from 
which the belt will be woven. Among them are: size 
and shape of the parts to be handled, temperatures 
to which belt will be subjected, presence of wet or 
corrosive conditions. Even after these have been 
decided, overall belt construction must be designed 
to meet individual requirements type of drive, sel- 
vage, support and special surface attachments must 
be selected. 


You can see, then, that designing for continuous 
processing with woven wire conveyor belts is not a 
simple “nuts and bolts’’ job. Ramifications build up 
rapidly to demand the service of a specialist. That's 
why Cambridge maintains a staff of competent Field 
Engineers to help you select the Woven Wire Con- 
veyor Belt to make your installation most efficient 
You can rely on the experience of these engineers to 
specify just the right belt for you. In addition, they 
are thoroughly familiar with basic conveyor design 
For the name of your nearest Cambridge Field 
Engineer, look under “Belting, Mechanical” in your 
classified telephone book. Or, write direct. Also ask 
for Special Report, “6 WAYS to Increase HEAT 
TREATING PRODUCTION”, and 130-page 
Reference Manual of specifications and design 
information. THE CAMBRIDGE WIRE CLOTH 
CO., DEPARTMENT B, CAMBRIDGE 5, MD. 


Nomograph . . . 


must measure both uniform strain 
and reduction in area. From the in- 
tersection follow the slope up and 
to the right vertical scale; 40% uni- 
form strain and 50% reduction in 
area indicate that necking strain is 
about 30%, 
F. Forscuen 
Atomic Power Diy 
Westinghouse Electric Corp 


More on 
Statistical Techniques 


Nites, Onto 

It has been called to my attention 
by several readers that my articl 
in the February issue of Metal Prog 
ress should have had more explana- 
tion concerning Tables IIL and IV 

It should have been stated that 
the inodel consideration in this ex- 
periment was a “random” of Model 
Ill. This model was used since the 
times and temperatures used were 
selected from a known distribution 
of times from 1 to 8 min. and of tem 
peratures from 70 to 170° F. The 
times and temperature were not 
present or fixed, but rather were 
randomly selected from known dis 
tribution based on previous experi- 
ence. Inferences were drawn upon 
these known limits of time and tem 
perature. 

Crester KR. 
Mallory-Sharon Titanium (¢ orp 


Micro-Examination 
of Barium Titanate 


Scuenectapy, N.Y 

Until recently, micro-examination 
of ceramic materials has been con- 
fined to transparent sections and the 
original or fractured surfaces. We 
have developed a simple technique 
for revealing the internal micro- 
structure of the ceramic, BaTiO, 
which is similar to that used for 
metals. A surface which is repre- 
sentative of the true structure may 
be prepared in about 15 min. with 
the same cloths and abrasives used 
for conventional 
preparation. 


metallographic 
The lump sample is sectioned and 
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‘dag’ dispersions... 4 touch does so much! 


Tool-life 
increased 
60 times 


In an unusual multiple-spindle drilling 
operation, a machine-tool firm found that 
straight cutting-oil did not give satisfactory 
performance. Drills constantly had to be 


resharpened after sinking about 50 holes. 


However, when a 1:300 dilution of a ‘dag’ 
dispersion of colloidal molybdenum 
disulfide in oil was tried, tool life before 


resharpening was extended to 3,000 holes! 


This result is typical of the production 
improvements which can be realized 
through the use of this outstanding new 
high-pressure lubricant. Whatever 

your machining operation, it is likely that 
molybdenum disulfide can help. And 
Acheson Colloids’ service engineers can 
give you the benefit of their experience 

in its application. Why not get in touch 
with your nearby Acheson representative? 
Meanwhile, write for your free copy 

of Bulletin No. 424. 


ACHESON 


COLLOIDS 
COMPANY 


PORT HURON, MICHIGAN 
also Acheson Colloids Lid., London, England 
ACHESON COLLOIDAL DISPERSIONS 


Graphite ¢ Molybdenum Disulfide ¢ Zinc Oxide 
Mica and other solids 


i 


Acheson Colloids Company, Dept. C-5 
Port Huron, Michigan 
Yes, | want to get your free catalog on ‘dag’ 


dispersions for use in Industrial Lubricants 
Nome 

Title 

Company 

Address 


City 


»> 

A 

‘ 
Zone Siate 
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Inspection Department 


dy/chek 


the dye penetrant 
flaw location method 


Turco has engineered and built many 
fully automatic and semi-automatic 
Dy-Chek systems for positive flaw 
location on the production line. 
Whether you need a production line 
system or a method of maintenance 
inspection, Turco will be happy to 
assist or advise. There is no obligation 
for this service. 


FOUR SIMPLE STEPS 

1, Clean surface. 

2. Apply Dy-Chek Penctrant. 

3. Remove excess Dye Penetrant with 
Dy-Chek Dye Remover. 

4. Apply Dy-Chek Developer. Flaws 
are revealed. 


TURCO PRODUCTS, INC. 


Chemical Processing Compounds — 
6134 So. Central Ave., Los Angeles 1, Calif. 
Poctories; Newark, Chicago, Houston, Los Angeles 


Offices in all Principal Cities 


FREE! 


Flaw 
Location, 
Manual 


The Turco Dy-Chek Flaw Location 

Manual thoroughly discusses every 

aspect of flaw location with dye pene- 

trants. Subjects covered include: 

1. How dye penetrants work and on 
what they may be used. 

2. Use in the plant and in the field. 

3. Use on the production line. 

4. Pre-cleaning. 

5. Methods of applying dye penetrant 
materials. 

6. Interpreting results. 

7. Re-working defective parts. 

To receive your copy, without cost or 


obligation, merely fill out the coupon 
below. 


Please affix coupon to company letterhead 


TURCO PRODUCTS, INC. 

6135 S. Central Ave., Los Angeles 1, Calif. 

C) Please have representative contact 
me to discuss flaw location with dye 
penetrants. 


() Please send free Flaw Location Manual. 
NAME 


TITLE 
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mounted in plastic or a supporting 
clamp. The surface to be examined 
is then abraded on papers of 240, 400 
and 600 grit using water as a Jubri- 
cant. Evidence of chipping caused 
by the coarser papers should be com 
pletely removed before leaving the 
600 paper. 

Rough polishing is done on a felt 
wheel using coarse Precisionite and 
water. A good quality cloth with a 
moderate nap is used for final pol 
ishing. A fine 


cisicnite) and water are 


abrasive (fine Pre- 


used for 


The Black “Defects” in the Top Micro 
Are Caused by Improper Grinding 
The true structure of a_ single 
crystal of BaTiO, is shown belou 
Etched in dilute HF-HNO.,; 100 » 


the first two minutes of final polish- 
ing. For the last minute a small 
amount of a dilute acid solution 
(water plus 4% of a mixture consist- 
ing of one part concentrated HF 
and two parts concentrated HNO, ) 
is added to the polishing medium on 
the wheel and the sample is rotated 
with light pressure to remove any 
flowed 
formed. This produces a surface with 
a slight relief polish and a very deli- 


material which may have 
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Costs! 


Parts don't warp out of shape 


Distortion of parts is always materially less in salt baths 
than in any other heat treating method because of ‘auto- 
matic preheat,” uniform conduction heating of all surfaces 
regardless of size, ease of fixturing, and the natural buoy- 
ancy of molten salt. Most grinding can be completed before 
parts are hardened. 


Parts get complete surface protection 


No atmosphere problems exist since all air is “sealed out” 
by the molten salt. Even when transferred from one bath 
to another, a film of molten salt clings to parts, protects them 
fully to the instant of quenching. Scale and decarb are 
avoided. 


Parts heated uniformly throughout 


Internal heating by closely-spaced electrodes creates an 
automatic, electrodynamic stirring action that keeps heat 
uniform in all parts of the bath. Heat treating results are 
remarkably consistent. 


a an COUPON FOR CASE HISTORY BULLETINS 


AJAX ELECTRIC COMPANY, 
910 Frankford Ave. Philadelphia 23, Pa. 


Send actual Case History Data on applications checked 
Austempering Martempering Carburizing, Cyaniding 
Annealing Hardening 


Brazing Cleaning, Descaling, etc 
Other - 


{.} Check here for dias HEATING TIME CALCULATOR for colt beths 


—High frequency induction furnaces ____Position 
Electric Furnace Corp. Phila, Pa./ low frequency 
Ajax Engineering Corp., Trenton, W. 1.4 induction furnaces Address 
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Here's help 
for exacting 
engineers and 
production 
men... 


who must be absolutely right 
about metal analysis 


ITH each MasterMet alloy you buy, Cannon-Muskegon 

gives you a certified, notarized analysis . . . black-on-white 
proof that MasterMet alloys are produced exactly to your 
specifications. This assures close predictable control of physical 
and chemical characteristics for any end-use. You can be con- 
fident that the results you plan — the performance you call for 
will be delivered in parts made with MasterMet alloys. 


You can choose from a wide range of high alloys including 
cobalt-base and nickel-base alloys, chromium and chromium 
nickel stainless steels. Also included are such special alloys as 
Monel*, Inconel*, Invar, Ni-Resist*. Order these types or your 
custom specifications from Cannon-Muskegon. 


*Trodemark — International Nickel Co. 


FOR REMELT OR PROCESSING 


MasterMet alloys are available in 
shot, ingots and cast billets, bars and 
special shapes. Often the more com- 
mon low alloy and 300 and 400 
Series stainless steels can be shipped 
from stock. Remember . whatever 
your needs, Cannon-Muskegon can 
provide metallurgical engineering as- 
sistance in recommending the proper 
alloy — as well as the proper han- 
dling — to assure the best possible 
casting. Write for bulletin! 


Cannon-Muskegon 
CORPORATION 


2879 LINCOLN STREET 


ARE YOU ON OUR MAILING LIST 


to receive inventory data on ‘‘in- 
stock” alloys? You'll find a sur- 
prising number of alloys listed 
ready for immediate delivery. 
Write today! 


MUSKEGON, MICHIGAN 


MastrrMet 


CERTIFIED ALLOYS 
FOR INDUSTRY 


Metallography . . . 


cate etch of the grain boundaries. 

The acid solution described above 
is also used as the etchant. We obtain 
best results by swabbing the speci 
men for 10 sec., washing in warm 
water and drying in an air jet. 

The two most important steps are 
the final grinding and the etch- 
polish. If too little material is taken 
off in the last grinding operation, the 
surface appears full of small cracks, 
as shown in the top micro on p. 100, 
while careful grinding results in the 
clear surface shown below. 

D. and J. ToMLInson 
General Electric Co. 
Research Laboratory 


Where Does the 
Nitrogen Come From ? 


PirrsBURGH 
When I read the article “Air as a 
Nitriding Gas”, by Reed Knox in the 
November 1955 Metal 
Progress, 1 recalled similar observa- 


issue of 


tions that I made several years ago. 
The results were published in Metal 
Progress in April 1942 under the 
title “Auto-Nitrification of Steel as it 
Scales”. 

Briefly, this article reports some 
experimental work done to expk.in 
the high nitrogen contents found in 
some nails uncovered in the ruins of 
St. Pierre in Martinique. Examina- 
tion of several of these nails had 
shown nitrogen contents varying be- 
tween 0.026% and 0.108%. The nitro- 
gen content of the scale surrounding 
the nails was low (0.005%). Of sev 
eral possibilities for explaining the 
source of the excess nitrogen, the 
most plausible seemed to be that 
“the concentration of nitrogen in the 
nails was increased by preferential 
oxidation of iron and other elements 
which decreased the volume of 
metal without loss of total nitrogen”. 

It was postulated that nitrogen 
will not readily diffuse through an 
appreciable continuous layer of 
scale and therefore, during high- 
temperature oxidation, the total ni- 
trogen decreased 
amount of metal with resulting in- 
crease in concentration. To support 
this reasoning, samples of a %-in. 


remains in a 


square steel] bar were heated in an 
open furnace for 24 to 72 hr. at 
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A RADIANT HEATING SYSTEM 


St. Justine’s Hospital 
Montreal, Canada 


The selection of Silvaloy for brazing the 140-mile- 
long radiant heating installation at the $30,000,000 
St. Justine's Hospital, adds another important en- 
dorsement of the consistent, trouble-free perform- 
ance and dependability of Silvaloy Brazing Alloys. 

All joints in the system tested successfully at 250 
Ibs. psi for ample assurance against a working pres- 
sure of only 75 lbs. psi. 


PLUMBING CONTRACTORS 


dustrial Plumbing and Heating 
These two complete reference Silvaloy Brazing Alloys and APW Fluxes are help- Industrial Plumbing and Heating Co 
manuals for low temperature sil ing to speed production, lower costs and improve ee NG ENGINEERS 
ver brazing and fluxing are avail- b : its j fields. Call Silvaloy Di Leblanc and Montpetit 
able upon request. Send for either razing resulls in many Helds. Call your siivarey Uis- ARCHITECTS 
one or both. tributor for information or technical assistance Joseph Sawyer, Henry S. Labelle 
THE SitvaALtloy 
BURDETT OXYGEN COMPANY OLIVER H. VAN HORN CO. INC fOGCOMB STEEL COMPANY STEEL SALES CORPORATION 
CLEVELAND + CINCINNATI NEW ORLEANS. LOUISIANA PHILADELPHIA PA -CHAPLOTTIE N HICAGO, ILL + MINNEAPOLIS. MINN 
COLUMBUS + AKRON DAYTON FORT WORTH, TEXAS HOUSTON, TEXAS BALTIMORE MD + YORK PA NDIANAPOLIS IND KANSA 
YOUNGSTOWN + MANSFIELD FINDLAY FNOFVILLE, TENN Ty, MO + GRAND BAPIDS. 
MAPES & SPROWL STEEL COMPANY CLEVELAND. PACIFIC METALS COMPANY LTD 
UNION, NEW JERSEY « NEW YORK CiTy SAN FRANCISCO, CALIFORNIA MILWAUKEE WIS 
EAGLE METALS COMPANY EDGCOME STEEL OF NEW ENGLAND, INC ALT LAKE CITY, UTAH LICENSED CANADIAN MANUFACTURIR® 
SEATTLE, WASH. «+ PORTLAND. ORE MILFORD, CONNECTICUT LOS ANGELES, CALIFORNIA BAVER PLATINUM OFf CANADA LITO 
SPOKANE, WASH NASHUA, NEW HAMPSHIRE SAN DIEGO. CALIFORNIA TORONTO « MONTREAL 


231 NEW JERSEY RAILROAD AVENUE + NEWARK 5, NEW JERSEY 


THE AMERICAN PLATINUM WORKS 


(ENGCGELHARO INDUSTRIES ) 


SUCCESSFULLY WITH.. 
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you can get this. 
brilliant finish — 
directly on 
zinc die castings! 


No electroplating --no 
mechanical finishing! 


PART AS CAST 


NEW 
TIRIDITE) (Cast-Zinc-Brite) 


brightens zinc die castings by chemical 


TREATED WITH NEW IRIDITE 


polishing, protects agains? corrosion 


NOW, FOR THE FIRST TIME you can get a brilliant, decorative finish 
directly on zinc die-cast parts . . . without mechanical finishing, with- 
out electroplating! The luster is provided by the chemical polishing 
action of new Iridite (Cast-Zinc-Brite) solution. Even surface blem 
ishes, such as cold shuts, are brightened by this new process. No 
electrolysis. No special equipment. No specially trained personnel. 
Just a simple chemical dip for a few seconds and the job is done. 
And, this new Iridite has been tested and proved in production. 


CORROSION RESISTANCE, TOO! New Iridite (Cast-Zinc-Brite) provides 
exceptional corrosion resistance for bright-type chromate finishes . . . 
also guards against blueing or darkening by eliminating zinc plate 
formerly required in bright chromate finishing of zinc die castings. 


AS A BASE FOR ELECTROPLATING—Lower mechanical finishing costs are 
possible where plated finishes are required since the brightness pro- 
vided by this new Iridite may be sufficient. 


LET US SHOW YOU whet Iridite (Cast-Zinc-Brite) can do for you. Send us at 
least o half-dozen typical zinc die-cast parts for FREE PROCESSING for your 
own tests and evalvation. Or, for immediate information, call in your Iridite 
Field Engineer. He's listed under "Piating Supplies" in your classified ‘phone 
book. IMPORTANT: when you give us samples for test processing, please be 
sure to identify the alloy used. 


Wwidite approved under 


Research Prooucrs 


INCORPORATED 
08 MONUMENT STRET BALTIMORE MO 


Nitrogen . . . 


2100 to 2200° F. In 24 hr. the 
surface nitrogen content increased 
from 0.0113 to 0.0166%. After 72 hi 
the surface nitrogen content reached 
0.0198%. 

To determine whether atmos 
pheric nitrogen could have con 
tributed to the nitrogen pickup ob 
served during oxidation, the experi 
ment was repeated ina carbon com 
bustion furnace using an atmospher« 
of pure oxygen. The flow of oxvgen 
was regulated to prevent excessively 
rapid oxidation of the specimen. 
After 72 hr. in the oxygen atmos 
phere at 2100° F., the surface nitro 
gen content increased from O.011S 
to 0.28% 

These data indicated that, during 
high-temperature oxidation, a large 
part of the original nitrogen in steel 
diffuses into the remaining metal 
rather than escaping into the scale 
This mechanism was termed “auto 
nitrification”. 

While I do not mean to contradict 
the statement that steel will absorb 
nitrogen from the air at high tem 
peratures, I want to point out that 
under certain conditions, an extrane 
ous source of nitrogen may not be 
necessary to produce the results 
found by Knox. It seems likely that 
the rate of oxidation cannot exceed 
the rate of nitrogen diffusion if a 
nitrogen pickup is to be obtained. 
As I mentioned above, the experi 
ment with oxygen required careful 
regulation of the oxygen supply in 
order that the sample would not be 
completely oxidized. In the observa 
tion Knox reported, it seems pos 
sible that the rate of oxidation in 
the cracks of the ingots was slower 
than on the sound surfaces. Thus, it 
is possible that there was sufficient 
time for the nitrogen to diffuse into 
the steel at a faster rate than iron 
was oxidized. 

G. H. Enzian 
Assistant Director 
Technical Services Div. 
Jones & Laughlin Steel Corp 


CONSHOHOCKEN, 

The experiment using a pure oxy 
gen atmosphere has proved that 
auto-nitrification can take place 
when steel is heated at 2100° F. and 
I appreciate the suggestion that this 
is the process I have observed oc 
casionally in defective mild steel 
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SIMAC INSPECTION SYSTEMS 
NOW AVAILABLE 
FOR GENERAL INDUSTRY USE 


Through the development of standard-unit ultrasonic inspection equipment 
and auxiliary components, Sperry makes it possible to assemble automatic or 
semi-automatic SIMAC systems at greatly reduced costs. The basic unit 1 
the Type UW Reflectoscope which can be combined with auxiliary test equip 
ment to meet individual flaw detection requirements. Shown above, the UW 
teflectoscope is being used to inspect an immersed aircraft forging which 
has contours requiring the use of a precision (PH) search unit positioner in 
order to control the direction of the ultrasonic beam projected into the part. 


For contact or immersion testing: 

The flexibility of the UW Reflectoscope enables it to handle a vast range of 
inspection problems, both contact 
and immersed. It is designed to be 
operated manually, semi-auto 
matically (as shown at the left) and 
fully automatically in conjunction 
with other Sperry-engineered 
equipment. 


The UW's wide range of 9 operat 
ing frequencies (from 200 ke to 25 
me) permits driving through coarse 
material or long distances using the 
lower frequencies, while the high 
frequency range can locate the 
smallest defects, 


Immersion tanks have been stand 
ardized in several sizes to meet dif 
ferent inspection requirements and 
are also built to specification. 


fer complete information plus list of sales offices, see our catalog in your 


compony's copy of Sweet's 1956 Plant Engineering File 
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Automatic 
Signaling and 
Recording 


The UWA Monitor is designed to operate 
in conjunction with the UW Reflectoscope 
o provide automatic signaling and re- 
cording of defects. Set up for a specific 
test, it interprets signals from the UW 
teflectoscope and passes on the evaluated 
information to the operator in the form of 
signal lights and alarms. Permanent tape 
records can be made as well as actual 
automatic marking of the part under test 


Two additional displays of test 
information: 

The UWB attachment supplements the 
Monitor with a cross-section view of the 
material being tested, displayed on a 12 
inch CRT screen with long image persist 
ence. Two meter indicators measure the 
amplitude of reflected signals. 


To keep posted on latest 
developments in the profit 
able use of ultrasonic in 
pection, send for your 
copy of our Ultrasonic 
Inspection New Letter 


' 
t Sperry Products, Ine es 
| 602 Shelter Rock Road ; 
Danbury, Connecticut 
: f Send me detailed Reflecte cope : 
information 
' 
Send me the Ultrasonic News Letter 

Vame 
Title 
ompany 
' 
Addreas 
' 
City Zone tate 


ultrasonic spection news 
! | 
iv 
| | i 
Ar 
sperry products |, we. | 
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‘HEVI DUTY 
BRLLIS 


‘SALT BATH 
FURNACES 


Temperatures 
from 
300° F. 
to 
2400° F. 


Built to any size or capacity 
with either a ceramic, welded steel, 
or alloy por whichever the particular process requires. 


SPECIAL FEATURES of the HEVI DUTY BELLIS FURNACES 


@ Immersed alloy electrodes with the patented water-cooled ter- 
minals prevents the conduction of heat to the transformer, 

@ Self-contained ceramic pot quickly removable. Ceramic, steel, or 
alloy pots are interchangeable thus one furnace can be used 
for a variety of operations by merely changing to the pot best 
suited for the process 
Electric starting coil quickly and easily remelts the salt after a 
shut-down 
Recessed electrodes permit a rolling cover, thus minimizing heat 
radiation from the bath surface. 

Sturdy construction means years of dependable service. 


@ Low operating voltage eliminates shock danger. 


These features along with the many other advantages of salt 
bath furnaces such as versatility, economy, exact temperature 
control, mean to you savings in time, money, and material. 


Send for complete information in Bulletin 655. 


HEVI DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN —. 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 


slabs. The same suggestion was made 
to me last year by Dr. W. Ocelsen 
the noted German physical chemist. 
I believe he had in mind the concen- 
tration of copper at the surface of 
copper bearing steels during high 
temperature oxidation. The experi- 
ments | reported in Metal Progress 
were partly inspired by Dr. Oclsen’s 
suggestion. If “auto-nitrification” 
caused all the increase in nitrogen 
found after high-temperature heat- 
ing in air, the final nitrogen content 
could not exceed the product of the 
reciprocal of the fraction of the 
original metal remaining after oxida- 
tion and the original nitrogen con- 
tent of the specimen. In other words 
if half of the original metal remained 
after oxidation, then the average 
nitrogen content in this remaining 
metal could not exceed twice the 
original nitrogen content. The final 
nitrogen in my experiments was 
much too great to be accounted for 
by auto-nitrification alone. The nitro 
gen In one specimen increased from 
0.002 to 0.015% as a result of heat- 
ing in air for 3 hr. at 2515° F., vet 
its weight loss was only 48.749 
Other experiments at temperatures 
ranging from 2000 to 2400° F. yield 
ed results in support of my original 
conclusion, About 24 nitrogen de- 
terminations were made after heat 
ing, and only with specimens heated 
at 2000° F. is there serious doubt 
that the nitrogen increase was great- 
er than could be explained by auto 
nitrification alone. Chips used in 
the nitrogen analyses were obtained 
by drilling all the way through the 
specimens with a ‘%-in. drill. Al- 
though it is possible that the nitrogen 
found in the steel after heating was 
not uniformly distributed through 
out the mass, the analytical results 
give at least qualitative proof that 
nitrogen absorption takes place when 
mild steel is heated above about 
2200° F. in air. The small specimens 
I used were heated on steel blocks 
with about one-third the area of a 
specimen in contact with a block 
surface covered with mill scale, A 
continuous jacket of heavy scale en 
closed both blocks and specimens 
when they were removed from the 
furnace but no difficulty was en- 
countered in separating any of the 
specimens from the blocks 


I would like to see someone carr 


METAL PROGRESS 


Nitrogen... 
‘ 
> 
¢ 
pA 
3 
bits) 
. 


payoffpak 


Here is one of the most important and 
practical ‘differences’ Scovill has made 
availiable to wire formers. PAYOFFPAK is the 
NEW optional (without extra cost) method 

for packaging Scovill Copper-base alloy Wire, 
resulting in immediate time and cost-saving 
advantages to you. Check these advantages 
listed below ... then get in touch with us 

at Waterbury, or at your nearest Scovill 


sales office listed below. 


WIRE IS FED DIRECTLY FROM DRAW- SHIPPED TO CUSTOMERS FULLY PRO- SCOVIL'S WIRE PAY-OFF FEEDER 
ING MACHINE INTO PAYOFFPAK. TECTED, CLEARLY LABELED... EASY ELIMINATES REELS ORF SPOOLS. 
TO INVENTORY 
LONG CONTINUOUS RUNS from UP TO 500 Ibs. of 
wire in a single strand... with assured smooth-running pay- ay 
off, from the first foot to the last. 


READY-TO-FEED pay-off to wire forming machines 
eliminates reels or spools. 


LESS DOWN-TIME between runs... no small coils 
to change constantly. 


MUCH EASIER HANDLING and . PAY- 
OFFPAKS can be stacked. 


PROTECTION (to wire in shipment and storage. 


NO EXTRA COST. Any Scovill Copper-base alloy Wire 
may be ordered delivered in the PAYOFFPAK in the following 
sizes and tempers: Diameters .016” to .060” inclusive 

any temper except SOFT. 

Diameters over .060” to .212” inclusive 

SOFT temper to 2 Nos. HARD. 


MANUFACTURING COMPANY, WATERBURY 20, CONNECTICUT 


BOSTON AREA: 1116 GREAT PLAIN AVENUE, NEEDHAM MASS. DETROIT |, MICHIGAN 4460 KERCHEVAL avenue 
PROVIDENCE RHODE ISLAND: 18) PUBLIC STREET STURGIS, MICHIGAN: 410 WEST CONGRESS STREET 


CINCINNATI 15, O10) 2200 GLEMOALE MILFORD ROAD. EVENOALE 
NEW YORK 17, NEW YORK: CHRYSLER @LOG. EAST. ©. ST 

CHICAGO 4105 WEST CHICAGO 
PHILADELPHIA 22, PENNSYLVANIA: 1419 NORTH BROAD STREET SAM FRANCISCO 7, CALIFORNIA BRANNAN STREET 


HORTH CAROLINA (108 EAST WENDOVER AVENUE LOS ANGELES 72, CALIF OMMIA 6464 OTREET 
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Eclipse combustion equipment throughout ~~ means 
high quality products and completely automatic firing 
and control at Coremaker's, Inc., Chicago. Built by 
Despatch Oven Co., Minneapolis, these gas-fired ovens 
bake one ton of sand cores for castings per load in 
a two-hour cycle at 450 F, 

Two ovens, cach 6 fe wide, 12 fc high, and 14 fc long 
are installed back to back. Each is equipped with three 
Eclipse Extended Cage Box Burner Assemblies, com- 
slete with pilot, spark ignition, and Minneapolis- 
aseeadl read. Eclipse injectors and atmospheric 
mixers are used with these assemblics as well as gas 
cocks and motorized gas valves. 

Eclipse offers the most complete line of combustion 
equipment for any type of process heating application. 
Call your Eclipse field engineer whether you need a 
ee pare of combustion equipment or a pack- 
aged, completely engineered combustion system 


ECLIPSE FUEL ENGINEERING CO., 1127 Buchanan St., Rockford, iil. 
Eclipse Fuel Engineering Co. of Coneda, Lid, 20 Upjohn Road, Don Mills, Onterio 


ON 
Man 


baking ovens 


Nitrogen .. . 


out a rigorous series of experiments 
which would establish the relatiy: 
contributions made by nitrogen ab- 
sorption and auto-nitrification to th« 
increase in nitrogen found in sma!) 
steel specimens after heating in air 
at various high temperatures. In this 
connection it would seem wise to 
reduce an entire specimen, afte: 
heating, to chips and then to mix th 
chips thoroughly before analyziny 
for nitrogen. This procedure should 
obviously minimize the chances of 
getting analytical results which 
would lead to false conclusions b« 
cause of segregation of nitrogen 
within the specimen. 
Reep Knox, Jr 
Research Metallurgist 
Alan Wood Steel Co 


Magnaflux Indications 
of Quality 


CANTON, Ono 

We should like to reply to th 
several criticisms given in the Marc}, 
issue of Metal Progress by GC. } 
Comstock in his digest of the pape: 
entitled “The Effect of Deoxidatior 
Practice and Hot Work Reduction 
on the Occurrence of Magnaflux in 
dications in E 4340 Steel”. 

He indicated that there was defi 
nite partiality for the calcium-silicon 
deoxidized heat and that maximum 
difference in favor of that heat was 
shown only by selected forged 4-in 
round Magnaflux tests. He further 
states that had rolled 4-in. rounds 
been selected the difference would 
have been negligible. Mr. Comstock 
is quite correct in his observation 
and a word of explanation is in order. 

It has been standard practice in 
our plant to use 4-in. round forged 
tests in comparing heat Magnaflux 
ratings. We have accumulated con- 
siderable experience and reliance on 
tests made in that size and condition 
and have no such background of 
experience with rolled tests. It is 
customary for steel mills to use 
forged rather than rolled samples 
because of the obvious difficulty in 
rolling a standard size of test sam- 
ple from the wide range of bloom 
or billet sizes that are required in 
production. 

From a purely technical viewpoint 
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HASTELLOY Alloy B Handles 


Hydrogen Chloride at 1000 deg. F 


PROBLEM: 

Handling highly-reactive hydrogen chloride gas contain- 
‘ing water at 1000 deg. F at the top of chlorine burner 
towers used in making hydrochloric acid. Chlorine is burned 
inside the towers in a hydrogen atmosphere. Ordinary 
materials used at the top of these burners would last only 


a few weeks at best. 


REMEDY: 


Burner covers are made of Haste.voy alloy B. The hot 
gas is channelled through a cast cross, piping, and valves 


made of alloy B. 


RESULT: 


40 to 40 times longer service is given by the parts of 
Hasteccoy alloy B. Down time is cut to a minimum and 


production is increased 


Hasreccoy alloy B is resistant to hydrogen chloride gas 
at high temperatures, wet or dry. It is also highly resistant to 
hydrochloric acid in all concentrations and at temperatures 
up to the boiling point. The alloy is readily fabricated and 
has strength properties comparable to high-alloy steel. For 
a copy of a booklet deseribing Hastettoy alloys, get in 


touch with the nearest Haynes Stellite Company offee, 


HAYNES STELLITE COMPANY 
A Division of Union Carbide and Carbon Corporation 


WCC) 
General Offices and Works, Kokomo, Indiana 
Sales Offices 


Cleveland Detroit - Houston Los Angeles New York San Francieco 


and “Hastelloy” ore registered trade-marks of Union Carbide and Carbon Corporation 
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Ask your Diemaker ! * 


We jumped from 
16,000 over 60,000 

frceces prer gqund with 
PRK 33 

TOOL STEEL 


This profit-making story from 
a Philadelphia Tool & Die Shop 
is what you can expect when 
you specify Darwin PRK-33 Tool 
Steel. Here’s why! By adding 
Cobalt to Darwin PRK-33, a 
secondary hardness is achieved 
which makes the improved and 
hardened steel ideal for tools 
and dies which must undergo 
long runs at high temperatures. 
In addition, PRK-33 Cobaltcrom 
is one of the few steels which 
grind super-keen as well as 
being unsurpassed for dies which 
require a perfect edge for elimi 
nating flash. No wonder the 
expert diemakers look to PRK 
33 when they want to increase 
die life and reduce regrinds! 
So why not call or write for in- 
formation on the complete line 
of Darwin Tool Steels today! 
You'll be money ahead! 


Broach dies of PRK.33 Cobaltcrom Steel 


Complete line of est grade Tool Steels, including PRK-33, DARWIN No. 1, NEOR, 
MINEOR, OHT, “MT6" and various grades of Hot Work Specialty Steels. Furnished in Bar 
Stock, Billet and Sand Casting, Drill Rod, Flat Ground Stock and Tool Bits. Bulletin on Request. 


DARWIN & MILNER Ine. 


highest grade tool steels = 
2345 ST. CLAIR AVENUE * CLEVELAND 14, OHIO 


. 1610 W. FIRST AVENUE COLUMBUS, OHIO 


REPRESENTED BY 
TV STEEL & WIRE CO, CHICAGO + DETROIT + ST. LOUIS + INDIANAPOLIS + TOLEDO + MILWAUKEE 
* M6. OPP COMPANY, MEW YORK CITY + PECK STEEL & DIE SUPPLY COMPANY, LOS ANGELES «+ 
CHARLES WEBSTER, PLAINVILLE, CONNECTICUT CHARLES W. BRINGMAMN, ORLANDO, FLORIDA 


Magnaflux . . 


it might have been more conclusive 
to compare the total Magnaflux heat 
ratings which were 437 F — 3915 
for the calcium-silicon heat and 
464 F —498S for the ferrosilicon 
heat. This comparison warrants the 
same conclusion but would not be 
as meaningful to mill metallurgists 
familiar with conventional Magna: 
flux testing procedures, 

The abstractor also commented 
that it is falsely stated that the 
‘calcium-silicon heat gave a lower 
average inclusion count rating than 
the ferrosilicon heat. This conclusion 
is correctly drawn and is based not 
only on the tabulated listing but also 
on the metallographic examination 
of the inclusions that caused the 
Magnaflux indications 

Finally, the criticism was made 
that there was no mention in the 
conclusions of the superior etch re- 
sults of the ferrosilicon deoxidized 
heat. As stated in the body of the 
report, etch test comparisons were 
quite similar and both heats would 
be considered to have acceptable 
macro-etch quality with only a 
slight preference for the ferrosilicon. 

Any slight differences that may 
exist in either macro-etch or non 
metallic inclusion count are rela 
tively unimportant to the subject 
matter of this paper. This, as the 
title clearly states, is a study of de 
oxidation practices relative to Mag- 
naflux indications observed after 
various amounts of hot work reduc 
tion. It is impossible to predict 
Magnaflux quality from either macro- 
etch or nonmetallic inclusion count 
examination. 

A. F. Spranxur 
Metallurgical Engineer 
Timken Roller Bearing Co 


Chromic Acid-Acetic 
Anhydride ‘Explosion’ 


MELBOURNE, AUSTRALIA 

A solution prepared from chro 
mium trioxide and acetic anhydride 
has been recommended for use in 
electrolytic polishing of metals, but 
in some instances, without adequate 
warning of the hazard involved. In 
these laboratories an accident re- 
cently occurred while such a solution 


was being prepared. (Cont. on p. 112 
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Pangborn 
Rotoblast* 
gives 
‘perfect’’ 
finish at 
Worthington 
Corporation! 


And “‘cleans cleaner 
than pickling acid’’ 
at Brydon Brass! 


Industrial parts today must have a high quality finish for 


many reasons— production facility, operating efficiency, con- 


sumer demand. Pangborn Rotoblast gives such a finish— 


thoroughly cleaned, uniform—and does it quickly. As a result, 
you get a top-notch cleaning job and greatly increased pro- 
duction with lower operating, labor and reject costs. Write 
for further details to see what Rotoblast can accomplish for 
you. Send for Bulletin 227 to PANGBORN CORPORATION, 
1800 Pangborn Blvd., Hagerstown, Md. Manufacturers of 
Blast Cleaning and Dust Control Equipment. 


Visit "Pangborn Institute’ at AFS SHOW, ATLANTIC CITY, May 3 to 9 


BLAST CLEANS CHEAPER 


daily gives perfect finish, cleans 2% 
times faster than previows equipment | j 
4 
4 
ri 
Rotoblast Plastmaster Barrel at Brydoe ~4@ 
Brass as Blast = - 
cleanet than pickling acid - - _we're en 
thusiastic and completely endorse the 
cleaning quality = 
é 
AQ 2 tor & Cobmets engborn Dw! 


Hardness Testers 


“means accuracy, 
‘speed and 
economy 


EVERYWHERE 


@ WILSON field service is the best we know how to make it. In 
every industrial area, WILSON offices are well staffed with factory- 
trained experts who “‘practically eat and sleep’’ hardness testers. 


These experts help make sure that— 


Wilson ‘‘Rockwell’”” 


You Get the Hardness Tester You Need 
Whether your hardness tester is required A FULL LINE 
for use in laboratory, tool room, inspection 
department or on the production line, there TO MEET 
is a WILSON model to serve you best. EVERY HARDNESS 
TESTING 
Consultation is as Close as the Phone =—REQUIREMENT 
Changing work conditions frequently call FULLY AUTOMATIC 
for different accessories, sometimes a differ- ° 
ent model of tester. A WILSON expert is never SEMI- AUTOMATIC 
more than a few hours away to make sure . 
that the service you get from your WILSON REGULAR 
equipment is all that you expect. ° 
SPECIAL 
You Get Prompt Service if You Need It , 
Hardness testers must always operate at anette 
peak efficiency. WILSON owners know they . 
can count on WILSON service to make sure en 
that their equipment is always ready. 
*Trademark registered 


the world's standerd of hardness accuracy 
Acco Wilson Mechanical Instrument Division 
AMERICAN CHAIN & CABLE 


230-F Park Avenue, New York 17, N.Y. 


A chromic acid solution was made 
by dissolving 100 g. of chromium 
trioxide in 200 ml. of water. After it 
had cooled to room temperature 
700 mil. of acetic anhydride was 
added in a very slow stream, just 
faster than drop by drop. The tem 
perature of the solution rose slightly 
during the addition. 

Having completed the addition of 
the acetic anhydride, the operator 
left the beaker containing the solu 
tion on the bench and moved a short 
distance away. Within about 15 se« 
the solution erupted from the beaker 
with sufficient violence to reach a 
ceiling some 16 ft. above the beaker 
and to fill the room with fine spray 
The operator suffered 
acid burns on the face. 


superficial 


Since this mishap occurred we 
have heard of other accidents result- 
ing from the mixing of chromium tri 
oxide with acetic anhydride. Metal 
lurgists or metal finishers who might 
be interested in using this type of 
electrolyte should realize the danger. 

A. E. Dawkins 
Chief Superintendent 
Defence Standards Laboratories 


Segregates in Large 
Steel Blocks 


CHicaco 

The report on “Recent Accidents 
With Large Forgings” in February 
Metal Progress is interesting from 
various aspects. Figures 4 and 5, 
showing parallel bands of segregate 
(higher alloy, higher carbon ma- 
terial) in one of the forgings, es- 
pecially caught my attention because 
| have observed such conditions in 
some toolsteel parts of large cross 
section. Discussion of these findings 
with the toolsteel metallurgists near- 
ly always brings forth the opinion 
that these cannot be considered a 
cause for failure, apparently be- 
cause they think that such segrega- 
tions or heterogeneities are normally 
to be expected in large blocks of 
metal and that they cannot be elimi- 
nated even by following the best 
commercial practices in 
casting and forging. 

E. J. Pavesic 
Director of Research 


melting, 


{¥ 


Lindberg Steel Treating Co. 
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For faster, more efficient heating 
or heat-treating furnaces, it pays 
to call on Salem-Brosius 


Throughout the entire metals industry, Salem-Brosius designed 
furnaces are doing an efficient, low-cost job of heating and heat 
treating. The hardening furnace shown above in cut-away scale 
drawing is typical of high production heat treating furnaces by 
Salem-Brosius. 
Gears, connecting rods, crankshafts and other critical forged 
pits are a specialty of Salem-Brosius parts are hardened in this type of furnace. Parts are heated to 
hardening temperature, soaked at this temperature for a controlled 
length of time and quenched—all automatically. Parts are also 
discharged automatically from the quench. This gas-fired, chain 
belt, conveyor-type furnace is designed for high production, low 
maintenance and efficient operation—typical of all Salem-Brosius 
furnaces. Flexibility of time-temperature control reduces labor cost, 
assures product uniformity and permits variations of the heat- 
soak cycles. 

For any heat treating job—hardening, annealing, normalizing, 
aging, solution heat treating, and other forms—consult Salem- 
Brosius for the best in furnace equipment. 


Salem-Brosius has earned world-wide 
recognition for rotary hearth furnaces. 


CARNEGIE, PENNSYLVANIA 


In CANADA: SALEM ENGINEERING LTp. 1525 Bioor Srraeer West, Toronto 9, ONTARIO 


, 
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Available Through Harshaw 


xtende ectral Range covers not only 
NOW OFFER Spect ral Range the ultraviolet and visible spectra, but the near- 
186 to 3600 mu infrared. Many materials which absorb in the 
infrared also absorb in the near-infrared, and 


may now be analyzed easily and quickly with 
Linear the Model DK. 


Absorbance 


Speed .. . Entire spectral range may be cov- 

ered in five minutes or in five hundred. Your 

choice of speeds between these extremes. Of 

Linear course, it is not necessary to cover entire spec- 

Wavelength* trum . . . as much or as little as desired may be 
recorded, automatically. 


Choice of Data Presentatian .. . record in 
percent transmittance, in absorbance, or in spec- 
tral energy, as you choose. 


Extreme Resolution and Reproducibility 
... throughout the entire spectral range. The DK 
has such exceptional design and construction 
features that its performance is limited only by 
the basic physics of optics, detectors and sources. 


Double Beam Photometry .. . with single 
detector ... a unique system, designed for max- 
imum accuracy, reproducibility and sensitivity. 


DK-1 strip-chart recording. Uses a conventional 
strip-chart recorder... practically any wavelength 
range may be plotted on any length of chart. The 
chart may be expanded, for more detailed analysis 
... Or compressed, to show a wide range on a small 
chart. Reaction rate studies are carried out merely 
by disconnecting the wavelength drive. 


*Kit available for conversion of DK-2 


DK-2 flat-chart recording. Uses a flat 11" x17” 
chart, for easy handling and uniformity. Charts are 
available with a variety of preprinted wavelength 
scales, or without wavelength calibration. For reac- 
tion-rate studies, an additional motor is needed, to 
drive the recording pen. 


Your Local Harshaw Scientific Office will demon- 
strate these instruments for you and give you complete 
details. A telephone call or a post card will get 
prompt attention. 


HARSHAW SCIENTIFIC 


DIVISION OF THE HARSHAW CHEMICAL CO. 
CLEVELAND 6, OHIO 


| 
2. | 
~ 
>. 
11, Texas 
Ci Eas 97 th eles 22, Calif. 
=f "cinnatj La Los Ang field Ave 
= 6265 Ohio HARSHAW 3237 9 
Hubbei Jackson 
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This ipsen 1-400 Automatic At ph Con TFC Units for aut it ? Stendard production units with independent 
trolled Unit is the most versatile of all units. heating ond forced cooling under atmosphere heoting tones, with capecities up te 3000 
pounds per hour 


Ipsen ouxiliery equipment... gos and electric 
Generators; Dewtronik and Carbotronik 
Controllers. 


Ipsen, this line corburizes and hardens 
in @ continveys, eviemetic cycle 


q 
Special ipsen instalictions ere the = 
; vitimate in heat treating eviomation 


The RT-25-E permits trolled-atmosph 
heat treating in the leboretery or too! room 


Whatever your heat-treating requirement may be, now 
there is an Ipsen Controlled Atmosphere Unit to meet it 

. standard units from 25 to 3000 Ibs./hr., or special 
installations engineered to individual production needs. 
Experienced metallurgists will analyze and recommend 
correct procedures. Why not contact an Ipsen sales 
engineer . . . today! 


CALL, WRITE, OR WIRE... 
IPSEN INDUSTRIES, INC. © ROCKFORD, ILL. 


HEAT TREATING UNITS 
Hartford, Conn Burbank, Collf. Denver, Cole. 


Chicago, Ill. lLekeweoeod, Ohio Terento, Ontario, Caneda 
OR CONTACT ANY OF Plainfield, N.J. Rockford, til. 


THESE SALES OFFICES Detroit, Mich. 


Paris, France 
Houston, Texes Amsterdam, Holland 
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Peter R. Kosting 


Born in’ Edinburgh, Scotland 
Peren KR. Kostinc @ received his 
technical education at Cooper Union 
in New York City, then going on to 
Rensselaer Polytechnic Institute for 
postgraduate work, getting his doc 
torate in chemistry in 1928. For the 
next four years he lived in Washing 
ton, D.C., the first half being spent 
as Chemist in the Fixed Nitrogen Re 
search Laboratory where he was im 
pressed by the difficulty of the prob 
lems connected with the equipment 
for making ammonia, Corrosion of 
metals thus became his main study, 
and several contributions in the 
technical literature in those years 
plus the next two as research asso 
ciate at the Bureau of Standards 
indicate his trend away from chemi 
cal engineering into metallurgy. 

In 1932 he moved to New Eng 
land and for nearly 25 years worked 
in the metallurgical laboratory at 
Watertown Arsenal, first as a metal 
lurgist and later as chief of the chem 
ical and metallurgical divisions. Es 
pecially during the years of World 
War Il, Kosting was immersed in 
problems connected with the manu 
facture of field artillery and heavs 
guns, and in the unusual combina 
tion of circumstances at Watertown 
was able to observe the interaction 
of laboratory findings and manufac 
turing techniques in the production 
forging, heat treatment, machining 
and proof testing of heavy castings 
and forgings. For this work he 1 
ceived the “Commendation for Meri 
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torious Civilian Service” from the 
U.S. Government in 1944. His en- 
cyclopedic knowledge of the field 
is proven by a series of historical 
articles dealing with the develop- 
ment of metals and alloys for large 
gun tubes appearing in Metal Prog 
ress during 1954. 

In an coordinate 
more effec tively the investigations at 


endeavor to 


the various Army arsenals and prov 
ing grounds, as well as the large 
amount of sponsored research at 
universities and other institutes, the 
U.S. Department of Defense has set 
up an “Office of Ordnance Research” 
at Duke Durham 
N.C,, and Kosting has recently been 
transferred there to fill the position 
of director of the division of metal 


University, in 


lurgical and engineering sciences 

Peter Kosting has been actively 
interested in the Boston Chapter @ 
since joining the Society in 1930 
serving on the chapter's executive 
committee for years and as chapter 
chairman in 1950. His other society 
memberships include the American 
Institute of Mining, Metallurgical 
and Petroleum Engineers, American 
Society for Testing Materials, Ameri 
can Ordnance Assoc., and the British 
Institute of Metals. 

The Kostings (Peter married Lil- 
lian Helliwell of Washington, D.C.) 
are celebrating their silver anniver- 
sary this year. His hobbies, he writes, 
are “stamps, history, more science”. 


Frank Garratt @ recently retired 
as a vice-president of the Universal 
Cyclops Steel Corp., Bridgeville, Pa 
However, Mr. Garratt will remain 
as director of the corporation and 
serve as senior consultant to man 
agement. John O. Rinek @, a vice 
president and director, will become 
advisory vice-president. In an an 
nouncement of other appomntiments 
at Universal-Cyclops, W. J. 
8 has been named vice president of 
sales and a director. Mr 


Long 


Long has 
been associated with the corporation 


for 25 years in various sales respon 


sibilities and was appointed a Vice 
president in 1949, Walter E. Baker 
 ) has been named vice president ot 
operations. Mr. Baker has been as 


sociated with the corporation as a 
manufacturing executive and officer 
for 39 years. Charles T. Evans, Jr. @ 
has been named vice-president of 
technology and development. 


John C. Hamoker, Jr. 


Jjoun C. Hamaker, ju. @ ha 
h 
department, Vanadium-Alloys Steel 
Co., Latrobe, Pa. In this position 
Dr. Hamaker will direct all research 


and development activities for the 


heen appointed manager 


company’s four steel divisions. 
After graduating from the Uni 
versity of Michigan in 1945, Di 
Hamaker served in the Navy. He re 
turned to Michigan for 
1947, holding the Inte 
national Nickel Co. fellowship from 
1947 to 1949, and in 1952 received 
his Ph.D. in metallurgy. During this 
period, he worked in the metal 
lurgical laboratory of Rotary Steel 
Co. (1942), the research laboratory 
of International Nickel Co. (1948), 
and as sales engineer for Foundry 
Services Inc. (1950). From 1951 
to 1953 he was plant metallurgist 
Works  Div., 
Stearns-Roger Mfg. Co. in Denver. 
In 1953 he joined Vanadium-Alloys 


is a research metallurgist. 


graduate 
work in 


for General Iron 


Dr. Hamaker is an active member 
of several committees of the Pitts- 
Chapter @, and is co-author 
ing the @ Metals Engineering In 
stitute course on toolsteels. He has 
also been viving a number of lectures 
before Society chapters and will ce 
liver the section on toolsteels in the 
@ Carolinas Chapter educational 
series this year. He is also chairman 
of the American Standards Assoc 


committee on solid single-point tools 
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Office with concealed pip- 
ing, only the heads showing 


Extruded Shapes 


in dry pendent sprinkler heads 
lessen machining, save money 


Some 16 years ago the Viking Corporation, 
Hastings, Michigan, decided to find a way to put 
sprinkler piping for dry pipe systems above the 
finished ceiling, leaving only the sprinkler heads 
visible. This meant designing a sprinkler head 
which would be free of water except when in 
use. Thus there would be no drainage problem, 
and no chance of freezing. The dry pendent 
sprinkler head as finally developed extends into 
the sprinkler pipe, where a bronze cap keeps the 
' ; entire valve waterless. When a fire occurs the 
CNS J usual fusible element melts, two struts drop, 
a a releasing the cap and permitting water to flow. 
In the original experimental work, the two 
—— struts were machined out of solid brass bar. This 
took time and involved the generation of a 
considerable amount of scrap, since each strut 
has four deep fins. Once the idea had proved 
itself, Viking came to Revere for extruded shapes, 
in order to save both machining and metal. So 
much time has elapsed since the original 
machining of the bar that comparative cost figures 
would be meaningless, but it is evident to Viking, 
and to everybody familiar with extruded shapes, 
that the saving is substantial. 


REVERE 


COPPER AND BRASS INCORPORATED 


Pounded by Paul Rewere im 1801 
230 Park Avenue, New York 17, N.Y. 


a in Mills: Baltimore, Brooklyn, N. Y.; Chicago, Clinton 
color, educational and informative. Bis 4 and Jolt, UL; Detrou, Mich; Los Angeles and Riverside 
If you haven't seen if, write neor- Calif; New Bedford, Mass; Newport, Ark.; Rome, N.Y 
est Revere Soles Office. Sales Offices in Principal Cities, Distributors Everywhere 
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Cross section of Viking Dry 
Pendent Sprinkler Head, 
and cutaway view 
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A direct line 
to your stockpile 
of 


Phone or write for the latest stock list. . . 


Contains complete information on 


"beaded end sizes, finishes, analyses, etc. 


Non leaded 


66.) 


PETERSON STEELS, IN 
UNION, NEW JERSEY 
Detroit, Michige 


Personals . . . 


A. O. Schaefer S. president of 
the American Society for Metals, 
has been appointed director of 
research at the newly formed Mid 
vale-Heppenstall Co., Philadelphia. 
Mr. Schaefer was formerly vice- 
president in charge of engineering 
and manufacturing at the Midvale 
Co., Philadelphia. 


R. R. Ruppender @ is now manu 
facturing engineer of brazed assem- 
blies in the development department 
of the aircraft gas turbine division 
of General Electric Co., Cincinnati, 
Ohio. Mr. Ruppender formerly was 
a process and development engineer 
in the aircraft components division 
of the Ferrotherm Co., Cleveland. 


G. T. Motock @, formerly with 
Electro Metallurgical Co., Niagara 
Falls, N.Y., is now special assistant 
to the director of the aviation divi- 
sion of Olin Mathieson Chemical 
Corp., Niagara Falls, N.Y. 


Richard A. Dodd @ has resigned 
from the staff of the Department of 
Mines and Technical Surveys, Ot 
tawa, Ont. and is now assistant pro 
fessor of metallurgical engineering in 
the University of Pennsylvania. Mr 
Dodd is working on the development 
of a post-graduate course in foundry 
metallurgy. 


Kenneth H. Carlson @ has been 
promoted to the position of technical 
manager, aircraft materials, at the 
Latrobe Steel Co., Latrobe, Pa. 
Joining Latrobe in 1950, Mr. Carl 
son was a service engineer in the 
company’s metallurgical department 
before his recent appointment. 


Carl Eisenwinter @ will represent 
the Metallurgical Products Co., 
Brookline, Mass., in northeastern 
Massachusetts, Maine and eastern 
New Hampshire. Other changes in 
the sales engineering staff of the 
company are R. D. Lindner @, cov 
ering Connecticut and the Hudson 
River area of New York, Don T. Ley- 
land @, covering southeastern Mas 
sachusetts and Rhode Island, and 
Don C. Sellar Ss. covering western 


Massachusetts. 


Curtis W. Dollins @ is now in the 
mechanical properties group of the 
metallurgy division of Oak Ridges 
National Laboratory, Lidge, 
Tenn. 
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Typical of the finish on oll Toledo Scales 
is that on this full height portable unit. 


BOTH STEEL AND ALUMINUM PARTS ARE PROCESSED 
IN THE SAME 6-STAGE MACHINE AT TOLEDO SCALE 


Steel parts are Granodized, aluminum parts are Alodized to inhibit corrosion and 
provide an excellent base for the high-grade finish used on these familiar products 


Toledo Scale knows that the funda- 
mental prerequisite of a good paint 
job is a properly prepared base ma- 
terial upon which the finish is to be 
applied. To provide this all-impor- 
tant base, it Granodizes most steel 
parts with Granodine® and Alodizes 
most aluminum parts with Alodine.* 
Granodizing is a chemical process 
for the treatment of iron and steel 
which converts metallic surfaces to 
a nonmetallic coating of the proper 
texture for inhibiting corrosion and 


AMERICAN CHEMICAL PAINT COMPANY, Ambler 16, Pa. 


DETROIT, MICHIGAN 


| 56 


MIAY 


greatly increasing the adhesion and 
durability of the paint finish. Alodiz- 
ing performs the same functions on 
aluminum parts. 


Both of these processes are per- 
formed in the same 6-stage machine. 
And both add to the long life of the 
foledo finish. Perhaps these ACP 
processes can be used effectively in 
your plant. Complete data about 
both of them are available upon re- 
quest. Write us. 


NILES, CALIFORNIA 


Part of 6-stage machine in Granodizing Depart 


ment at Toledo Scale Co 
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WINDSOR, ONTARIO PROCESSES 
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FASTER, EASIER 


with Bausch & Lomb job-tailored equipment 


Fits microscope eyepiece tube . . . 
photographs what you want, when 
you want it! Simultaneous focus 
of visual and film images assures 
vivid, detailed pictures. 35mm or 
2% x 3% film, color and black- 


and-white. 


WRITE FOR INFORMATION 
AND DEMONSTRATION 

Please specify Catalog Number(s). Dem- 
onstration on request; no obligation, of 
course. Address Bausch & Lomb Optical 
Co., 84505 St. Paul St., Rochester 2, N. Y. 


Compact 4-in-1 unit 
efficiently handles all 


micro and macro work: 


1. Visual microscopy 


2. High power photomicrography, with 


transparent and Opaque specimens 


3. Low power photomacrography, with 


transparent and opaque specimens 


4. Photocopying 


Bausch & Lomb 
Model L 
Photomicrographic 
Equipment 
Catalog E-210 


Bausch & Lomb Model N 


Eyepiece Camera, Catalog E-21 


Amenca’s only Complete apical source wom glass to 


Shed product 


Personals .. . 


Iver G. Freeman 8. vice president 
of engineering and research at the 
Reed-Prentice Corp., Worcester, 
Mass., has been named chairman 
of the Reed-Prentice management 
committee. 


Herbert S. Burkin has left 
Rohr Aircraft Corp., Chula Vista, 
Calif., to accept a position as metal 
lurgist in the process control labora 
tory at Consolidated Vultee Aircraft 
Corp., San Diego, Calit. 


Robert B. Heppenstall @ bias 
been elected chairman of the board 
of directors of the Heppenstall Co., 
Pittsburgh. Prior to his election to 
the board, Mr. Heppenstall served 
as president of the company for 16 
vears. Mr. Heppenstall is also presi 
dent of the newly created Midvale 
Heppenstall Co., Philadelphia. John 
P. Roche @ has been elected presi 
dent of the Heppenstall Co., to suc 
ceed Mr. Heppenstall. Joining Hep 
penstall Co. in 1946, Mr. Roche 
served as vice president and general 
manager of sales and in 1951 was 
elected executive vice president. Mr. 
Roche has also been elected vice 
president of the new Midvale Hep 
penstall Co. 


Henry H. Hausner & received the 
Stevens Institute of Technology 
Powder Metallurgy Achievement 
Award for 1956 in recognition of 
his work in powder metallurgy in 
the field of atomic power. Dr. 
Hausner is general manager of the 
Nuclear Engineering Div., Penn 
Texas Corp., New York, and also a 
consultant to major organizations 
dealing with atomic energy including 
Argonne National Laboratory, the 
Nuclear Development Corp., and 
the atomic power divisions of West 
inghouse and General Electric Co. 


Waldemar Naujoks @, has joined 
the staff of the Drop Forging Asso 
ciation, Lansing, Mich., as technical 
director to head the Association's 
statistical program. Prior to his new 
position, Mr. Naujoks was vice 
president and general manager of 
Globe Forge, Inc., Syracuse, N.Y 


Lewis S. Reed i} has joined the 
Dow Chemical Co. as a chemist in 
its central laboratory at Freeport, 
Texas. Mr. Reed was formerly con 
nected with the General Electric 
Co. in Richland, Wash. 


METAL, PROGRESS 


| 

j 

4 
| 

= H 
) 
fe ¥ 
; 
= 
| 
— 
| > 
i" 
| > 
On-the-spot photo records 
. 
and projection slides 
f 
| 
118 
| 
“ae 


these 
SPECIAL ALLOY STEEL PARTS 


keep Link-Belt’s P.I.V. Drive on the job 


Keeping production operations going at the right speed is the job of 
this variable speed drive unit produced by Link-Belt Company. Its 
operation is based on an exclusive drive chain with self-forming metal 
. teeth, which engage with radial grooves in two pairs of cone-shaped 


& wheels. 


, SS lo make the se precision wheels requires a steel that can be readily 


machined, will not distort, and which has high-strength. That's why 
Crucible furnishes Link-Belt with a special Nitriding BM alloy steel 
designed for this application. After machining the wheels are Nitrided 
to obtain a minimum surface hardness of 1000 Vickers Diamond Brin 
nel — about the hardest surface that can be obtained commercially. 


When your application requires a tough, machinable, nondeforming 
alloy steel — call Crucible. One of our many special alloy grades may 
be the right one for you — or we can develop one to meet your most 
exacting demands. Crucible Steel Company of America, The Oliver 
Building, Mellon Square, Pittsburgh 22, Pa. 


C B UJ C | a LE| first name in special purpose steels 


Crucible Steel Company of America 
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of the Link-Belt PLv. = = 
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AUTOMATED 
BATCH-TYPE 


CONTROLLED ATMOSPHERE 


5 DOWmat 


All the proven advantages of DOW’S top quality controlled atmos- 
Phere, furnaces with built-in atmosphere generators . . . PLUS time 
saving automation in one compact, efficient package. 


This new furnace pre-conditions, loads and unloads the work cham- 
ber, quenches the charge and discharges the finished work without 
operator handling. 


No time loss, no guessing, no human error . . . every load identically 
processed and handled. 


Write for detailed literature. 


Fert” WITH 


MECHANIZED, BATCH- 
TYPE, CONTROLLED 
12045 Woodbine Ave., Detroit 28, Mich. ATMOSPHERE FURNACES 


Phone: KEnwood 2-9100 


Personals . . . 


E. Scala @, previously employed 
by the Chase Brass and Copper Co. 
Waterbury, Conn., is now chief of 
material section of the advanced 
development division, Avco Mfg. 
Corp., Stratford, Conn. 


Walter A. Neisz rs] has joined 
the Knolls Atomic Power Laboratory 
of the General Electric Co., Sche 
nectady, N.Y., as a_ metallurgical 
engineering development specialist 
working in the reactor materials 
development section. 


J. A. Succop @ was elected vice 
president in charge of metallurgy 
at the Heppenstall Co., Pittsburgh. 
An employee of the company since 
1919, Mr. Succop was appointed 
chief of the research department in 
1926 and chief metallurgist in 1946. 


Calvin C. Enderlin @, formerly 
technical representative in the Los 
Angeles area for the National Can 
Corp., Chicago, Ill., has been ap 
pointed chief inspector of the West 
ern division of the corporation. 


Karl W. Reber @, is now senior 
engineer on nondestructive testing 
at the atomic power division of 
Westinghouse Electric Corp., Pitts 
burgh. Mr. Reber was formerly a 
metallurgist at the Oak Ridge Na 
tional Laboratories. 


Martin D. Hecht S has been 
transferred from the engineering 
department of the New Departure 
Div., General Motors Corp., Bristol 
Conn., to the Los Angeles office of 
the corporation as supervisor of 


regional engineering. 


K. Piekarski @, formerly a metal 
lurgist at Houdaille Ltd., Oshawa, 
Ont., is now engineering manage 
at M. N. Automation Ltd., Toronto. 


Harry J. Smith @ is employed as 
chief draftsman for Mannix Gill Ltd., 
Calgary, Alta., consultant engineers. 
Mr. Smith was formerly estimator 
for the Canadian Kellogg Co., Ltd 
Edmonton, Alta. 


Alfred L. Gostow @ was recently 
appointed general manager of the 
Forge and Foundry Div. of the 
Chrysler Corp., Detroit. Associated 
with the corporation since 1942, Mr 
Gostow served as manager of meth 
ods for the Dodge Div. during the 
past vear. 
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TIN’S SPECIAL PROPERTIES IMPROVE QUALITY, CUT 
COSTS, IN WIDE RANGE OF NEW APPLICATIONS 


And There's Plenty of Tin in Malaya, World's Largest Producer 


In almost every American industry, the 
special properties of tin are making im- 
portant new contributions today in the 
competitive race for product improve- 
ment. And Straits Tin from Malaya is the 
most widely used brand 


Tin wets metals readily, flows easily, 
adheres firmly and has a relatively low 
melting point. Tin is, of course, the key 
constituent of solder, and today improved 
equipment and processes are making 
solder still easier and more economical 
to use. 


Tin has excellent antifriction qualities, 
conformability, and good embedding char- 
acteristics. It has long been invaluable as 
a bearing metal, and new tin bearing al- 
lovs — such as 20% tin-aluminum are 
now producing excellent results in actual 
performance tests 


Tin has the property of hardening and 
strengthening copper twice as effectively 
as zinc, and provides much better resist- 
ance to corrosion 


Not only is tin one of the world’s most 
important metals, it is now also one of our 
most useful chemicals. Tin compounds - 
as stabilizers, opacifiers, antioxidants - 
are currently being used in products rang- 
ing from plastics to toothpaste 

And most important of all: Tin is eco- 
nomical to use in any application. For just 
a little tin can do a lot of work. 


There can never be a real substitute 
for tin. No other metal does so many dif- 
ferent kinds of jobs so economically and 
so well. Whatever your product or process 
may be, a careful reappraisal of the prop- 
erties of Straits Tin may show you new 
ways to improve quality and cut costs 


STRAITS TIN 


In 1955S Malaya mined 36% 
and smelted 43% of the free 
world’s tin. Malaya’s largest 
lode mine, in the State of 
Pahang, has 200 miles of un 
derground workings 


* 


Did you know that 500 different 
food products are now preserved 
in tin cans? And the list is 
steadily growing. Soft drinks 
and wine, for cxample, now 


come in cans. Also, of course, 


many non-food items includ 
ing even plastic flooring and 
Geiger counters. Currently, over 
90% of the tin used for cans 
is Straits Tin from Malaya 


* 


Nature stored tin ore (cassit 


crite) in Malaya’s mountain 
ranges millions of years ago 
Present alluvial deposits are the 
result of heavy tropic rains 
washing this ore down into 
Malaya’s river beds and valleys 
This process, of course, is con 
tinuing. Geologists say no end 
is in sight to Malaya’s tin 


reserves 


* 


The recently discovered method 
of electroplating bright tin-nickel 
provides for the first time an im 


portant tarnish-resistant alter 


nate to chromium on nickel 
copper. With 65% tin content 


tin-nickel is both more corrosion 


resistant and more attractive in 


color than chrome 


* 


The value of Malayan tin out 
put in 1953, about $110'% mil 


lion, was one-fifth the value of 


that year’s U.S. copper produ 
tion, slightly less than U.S. zinc 


production, and one-third more 
than U_S. lead 


! A 20-poge booklet gives an informative report on Straits Tin and its “en The Malayan Tin Bureau | 
mony new uses today. “Tin News,” issued monthly, covers important ept. 2 
1 current developments in the production, marketing ond use of tin. We'll Pay Please send me | 
! be glad to send you both if you'll send us your name ond address Ee} Straits Tin booklet Tin News | 
Ye The Malayan Tin Bureau 
Dept. 25E, 1028 Connecticut Ave., Washington 6, D.C 
suetau 
City Stote 
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FABRICATED. 


Stainless steel hoods tor bell-type 
bright annealing furnaces 
OD x high 


A special and very suc 
cesstul Rolock de sign 
with integral sand seal, 


ALLOYS 


Engineered 
FURNACE 
RETORTS 


ChATSERVE BETTER 


LAST LONGER 
COST LESS 


A special design built within 
a few days without costly 
patterns 


Here are three of the important furnace retort designs currently 


fabricated by Rolock specialists me 


. each making an impressive record 


of excellent, low-cost service. Essential features include experienced 


design and construction engineering . 


unique Rolock know-how 


and experience in fabricating modern high-heat-resistant wrought 
alloys . . . quality standards maintained and safeguarded by detailed 
X-ray and other forms of inspection. Write for our new comprehensive 
catalog, or send your prints for quotation. 


SALES AND SERVICE REPRESENTATIVES FROM COAST TO COAST 


ROLOCK INC., 


1222 KINGS HIGHWAY, FAIRFIELD, CONN. 


1JOB-ENGINEERED for better work 


Easier Operation, Lower Cost 


Personals 


J. Robert Douslin S has been 
promoted from plant superintendent 
to plant manager at the North 
Grafton plant of the Wyman 
Gordon Co., Worcester, Mass. Mr. 
Douslin was transferred to North 
Gratton as an assistant superintend 
ent in 1946 and made superintendent 
in 1949. 


Edwin A. Yeo @, formerly sales 
manager at the Pittsburgh office 
of Leeds and Northrup Co., Phila 
delphia, is now manager of the 
Chicago office. Prior to his Pitts 
burgh position, Mr. Yeo had been 
Cincinnati district manager for Leeds 
wil Northrup for 16 years. Thomas 
C. Bennett former manager of 
the Chicago office, is technical assist 
ant for resale in Philadelphia 


J. B. Mohler @ has accepted a 
position as research chemist in the 
finishing and electrochemicals ap 
plic ation branch of the department 
of metallurgical research at Kaiser 
\luminum and Chemical Corp., 
Spokane Wash. Mr. Mohler was a 
inetal finishing consultant prior to 
his present: position, 


Robert C. Wayne @ bias been 
appointed sales manager of the 
Hamilton Foundry and Machine Co., 
Hamilton, Ohio. For the past seven 
vears, Mr. Wayne was employed as 
advertising and sales promotion 
manager of the industrial division 
of Surface Combustion Corp., To 
ledo, Ohio. 


William W. McCulloch @ is now 
sales manager of the spe ial produc ts 
division of American Cast bron Pipe 
Co., Birmingham, Ala 


James M. Copeland @& recently 
was named senior project metal- 
lurgist at the metallurgical labora 
tory of International Business Ma- 
chines Corp., Endicott, N.Y. Joining 
IBM in 1951 as a technical engineer, 
Mr. Copeland last held the position 
of project metallurgist 


John H. Hull So has been pro- 
moted from plant metallurgist to 
chief metallurgist at the North 
Grafton plant of the Wyman 
Gordon Co., Worcester, Mass. Join- 
ing Wyman-Gordon in 1947, Mr. 
Hull was transferred to the North 


Grafton plant in 1948 and was ap- 


pointed plant metallurgist in 1951] 
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YOU NAME THE TUBE SHAPE AND THE METAL 
Our specialized facilities and stock tools can save you time and money 


Special-shape seamless tubes in straight 
lengths, or cut into short pieces, can 
save several steps in arriving at a fin- 
ished product—can save you material 
and many direct labor costs. The Amer- 
ican Brass Company's French Small 
Tube Division has turned out thou- 
sands of tubes in special shapes up to 
*4”" O.D. A variety of stock tools is 
available to save fitting-up charges. 


For consumer products: Some special 
tubes are produced to the accepted 
commercial tolerances and finishes for 
such applications as electric fixtures, 
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furniture ferrules, heat exchangers, rad- 
iator tubes, refrigeration controls, hard- 
ware, jewelry, automatic pencils anda 
host of others, 


High precision products: Many are made 
unusually accurate in LD. and O.D. 
dimensions, with specially cleaned in- 
side and outside surfaces, for parts for 
control instruments and for other scien- 
tific and industrial equipment. 


Wide choice of metals: Special-shape 
tubes are available in copper, brass, 
bronze, nickel silver, special copper 
alloys, and aluminum — furnished in 


straight mill lengths or accurately cut 
to your specifications. 


For action: See your American Brass 
Company representative or send in a 
sample, drawing, or description, to 
gether with the quantity you need, the 
metal, and other pertinent data. Ad- 
dress: The American Brass Company, 
French Small Tube Division, Water- 
bury 20, Conn. 


ANACONDA 


SPECIAL-SHAPE TUBES 
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Cold Finished Steel 
mee PRODUCTS 


© Rounds to 


@ Hexagons 
(Alley Ye" te 3") 
(Carbon to 3%") All 
© Flots Ya", 2% 12” 
Quality 
TURNED AND 
POLISHED SHAFTING Con tr ol / ed 
TURNED AND 
GROUND SHAFTING TO 
LEADED STEELS PROVIDE 
© Bessemer ond MAXIMUM 
© Open Hearth Grades UNIFORM 
SPECIAL SECTIONS PRODUCTION 
FURNACE TREATED IN YOUR 
STEELS OPERATIONS 


35 Years of Specialization 
in Quality Controlled Cold 
Finished Steels 


4, YCKOFF STEEL COMPANY 


% GENERAL OFFICES: 


Gateway Center, Pittsburgh 30, Pa. 


Branch Offices in Principal Cities 
Werks: Ambridge, Pa.—Chicago, Ili., Nework, N.J.—Putnam, Conn. 


Personals . . . 


Sidney D. Tannenbaum @ has re 
signed as senior metallurgist at Con- 
solidated Vultee Aircraft Corp., Fort 
Worth, Tex. and accepted a position 
as technical engineer at the aircraft 
gas turbine division, General Electric 
Co., Cincinnati, Ohio. 


Robert B. Boswell @, formerly 
supervisor of production metallurgi- 
cal control in the engineering divi 
sion of Chrysler Corp., Detroit, has 
been appointed divisional chief engi- 
neer of the newly organized forge 
and foundry division of Chrysler. 


Daniel E. Lehane @ has been 
named manager of sales engineering 
of the Chromalloy Corp., White 
Plains, N.Y. Prior to joining the 
company, he was sales engineer in 
the New York office of the Standard 
Steel Works division of Baldwin 
Lima-Hamilton Corp., Burnham, Pa. 


Gordon F. Simons @ is now dire: 
tor of engineering and developr nt 
for the Beryllium Corp., Reading 
Pa. An employee of the company 
since 1933, Mr. Simons’ last position 
was works manager. 


William V. Wright, Jr. @, who vr 
ceived his Ph.D. from California In 
stitute of Technology in June 1955 
is at present program director, semi 
conductor materials, research and 
development department. of Pacific 
Semiconductors, Ine. 


Paul Kloeris, Jr. @ is now materi 
als and process engineer in the Santa 
Monica, Calif., division of Douglas 
Aircraft Co., Ine. 


Kenneth M. Acton 6 has been 
appointed assistant manager of the 
San Francisco sales branch of the 
Crucible Steel Co. of America. An 
employee of the company since 
1941, Mr. Acton was a sales engi 
neer at the San Francisco branch 
prior to his appointment 


E. S. Byron @ has rejoined th« 
Westinghouse Electric Corp., Pitt 
burgh, as an engineer in the atomi: 
power division. Mr. Byron spent 2's 
years with the Sylvania Electri: 
Products, Inc. 


Quentin D. Davison @ has been 
promoted from purchasing agent to 
heat treat engineer in charge of the 
heat treat division at the Cat rpillar 
Tractor Co Joliet, Il 
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Tue drawings above show the three camshafts that a large 
automotive manufacturer asked Flamatic to harden selectively 
on a single machine. The close-up at the right shows how 
Flamatic flame hardening solved the problem through simple, 
ingenious tooling. The machine achieves high production, yet 
set-up changes take less than 15 minutes. The operator posi- 
tions the water-cooled shield, sets the selector-switch for the 
proper flame head, and adjusts the work-holding fixture. The 
cycle is then automatic except for loading. 


This is another case out of hundreds showing how Flamatic 
selective hardening provides rapid heating and precise tem 
perature control which results in high production and uniform 
performance over a wide range of parts. Write for Catalog No 
M-1861, or send us part prints for analysis. 


y 
/ 
\ 
Cast-iron camshaft lobes Flamatic-hardened to 
Rockwell C 52-53;at depth of it 
/ 


THE CINCINNAT! MILLING MACHINE CO. 
CINCINNATI 9, OHIO, U.S.A. 


1 flamatic hardens 3 different camshafts 
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VULCAN 
TOOL STEELS 


VULCAN Voairloy, used by Algon- 
quin Tool & Mfg. Co., Chicago, 


makes dies with negligible distor- 


tion in hardening, that produce 
} 100,000 TV bases per grind. 


Solving troublesome problems 


Here’s another good reason why Vulcan tool steels are 
ahead—for present Vulcan customers and for you. 


Algonquin Tool and Mfg. Company had a problem of 
making dies with absolute minimum distortion in hard- 
ening. Results were outstanding—heat treat distortion 
was negligible—close tolerances were met with a mini- 
mum of grinding after hardening—tools gave 100,000 
stampings per grind. 


If you have a tool steel or die problem—look ahead to 
Vulcan. A representative is nearby. 


HK H. K. Porter Company, Inc. 


Aliquippa, Pennsylvania 
Offices and warehouses in Pittsburgh, Newark, Combridge, 


Baltimore, Birmingham, Buffele, Detroit Lensing, Chicago, 
Milwaukee, $1. Levis, Paterson (N. Bridgeport 


Personals .. . 


Roy L. Stewart, Jr. @ is now a 
sales engineer for the Stockham 
Valves and Fittings Co., Birming 
ham, Ala. Mr. Stewart covers the 
midwest territory for the COMPAN 
working out of Chicago 


Ww. H. Neu So has been named 
Pittsburgh district manager of the 
Leeds and Northrup Co., Philadel 
phia. Prior to this position, he was 


district manager of the Cincinnati 


office. 
Howard H. Casey formerly 


vice-president in charge of sales and 
engineering at the Midvale Co 
Philadelphia, has been named gen 
eral superintendent and manager of 
engineering for the New Midvale 
Heppenstall Co., Philadelphia. Mi 
Casey joined the Midvale Co. in 
1952 as general manager of sales 
and prior to that time was with the 
Camden Forge Co., Camden, N. | 


Edward J. Rupert & has joined 
Sundstrand Aviation, Denver divi 
sion of Sundstrand Machine Tool 
Co., Rockford Ill., as chiet 
metallurgist. Mr. Rupert was for 
merly director of research with Ip 
senlab of Rockford, Inc. 


Stanley Weiss &, recent recipient 
of a master’s degree in metallurgy 
from Massachusetts Institute — of 
Technology, has accepted a position 
with Alco Products, Inc., Schenec 
tady N.Y ais welding developun iit 


oinee 
engmeer, 


Bert R. Lanker S$ has resigned 
as director of metallurgy of the 
Bingham-Herbrand Corp., Toledo 
Ohio, to accept a position as fellow 
engineer with the atomic power 
division of Westinghouse Electric 
Corp., Pittsburgh. 


John W. Gross @, recently cis 
charged from the U.S. Army, has 
resumed work with the Cleveland 
Graphite Bronze Co. as an assistant 
metallurgist. While serving in the 
Army, Mr. Gross was metallurgist 
in Army Ordnance at Frankford 
Arsenal, Philadelphia. 


Walter E. Baker, Jr. So has been 
named Pittsburgh sales manager for 
the Universal Cyclops Steel ( orp., 
Bridgeville, Pa. Mr. Baker has been 
associated with Universal-Cy« lops as 
a sales representative in the Pitts 
burgh district since 1950. 
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AGF ROTARY RETORT CARBURIZERS have been 
used for heat treating TIMKEN ROLLER BEARINGS 


AT THE PLANT of The Timken Roller Bear- 
ing Company in Canton, Ohio, more than 
22 of these AGF Model No. 4 Rotary 
Retort Carburizers have been purchased 
over a period of years for carburizing 
rollers and races of roller bearings. 

Each furnace is capable of receiving 
loads of 1000 to 1300 pounds d d 


MANY ADVANTAGES. Since 1925, TIMKEN 
has used AGF Rotary Carburizers. The 
ones shown were photographed after 9 
or 10 years of operation. They are easy 


ing upon the size as shape a the 
work. A cold charge is raised to car- 
burizing temperature within 11% te 2 
hours from the time it is introduced and, 
of course, the carburizing cycle is main- 
tained at temperotures up to 1700°, de- 
pending upon the case depth required. 
Deep quenching tanks are located in 
front of the machines for end of cycle 
quenching. 


to intain, convenient to use and hove 
innumerable exclusive features. 

Most important in carburizing rollers for 
roller bearings, the constant rotation of the 
work in the rotating retort leaves no possi- 
bility of variations in case. ‘Point of con- 
tact’ carburizing case variations are en- 
tirely eliminated by this positive method. 
Three seporate contro! zones assure uni- 
form temperatures throughout the work 
space. 


For 76 years ACF has PIONEERED in the invention, development 
and manufacture of industrial gas equipment for heat treating and 


other processes 


1956 


Submit your problems to ACF metallurgists and en- 
WRITE for New Catales 


now 


TRAOE. MARE 6. PAT 


TAPERED ROLLER BEARINGS 


TIMKEN Roller Bearing quality is known through- 
ovt the world and American Gas Furnace Co. 
is proud to have furnished some of 

the production equipment that f AN 
helped establish ond maintain thet * 

quality. AGF hos furnished TIMKEN *, 0 / 
more than 100 heat treating and 
carburizing furnoces 


AMERICAN GAS FURNACE CO 
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These stools should offer a very pertinent tie-in with your casting 
requirements, Essentially, they are alloyed to resist heat. They‘re 
typical of the heavy high alloy castings we are equipped to turn out. 


They will serve also to indicate what we can do in the way of pro- 
ducing castings to resist not only high temperatures but severe 
corrosion or combinations of heat and corrosion, as well. 


Today, we can offer several distinctly different types of castings in 
the high alloy field including static, centrifugal and shell-molded. 


Many in both the metal working and processing fields have come to 
look upon Duraloy as the leading producer of exclusively high alloy 
castings. This reputation has been built on many years production 
of sound castings properly alloyed. We'll be glad to discuss your 
high alloy casting requirements. 


Personals . . . 


Herbert Wilhelm S is now a 
metallurgist in production engineer 
ing at the Aro Equipment Corp. 
Bryan, Ohio. 


Marion H. Comell @ has accepted 
the position of technical trainee with 
the Aluminum Co. of America, 
Lafayette, Ind. 


E. H. McIntyre @ has completed 
two years in England on an Athlone 
Fellowship, consisting of one year of 
industrial metallurgy at Birmingham 
University and one year with the 
United Steel Companies Ltd. He 
is now research assistant with Cana- 
dian Refractories, Ltd. 


B. D. Rowland @ is plant metal- 
lurgist at the Joplin division of Vick 
ers, Inc. Previously Mr. Rowland 
was metallurgical engineer in the 
research department of the United 
Gas Corp., Shreveport, La. 


Charles H. Pitt @ is at present 
taking graduate work at the school 
of metallurgy of the University of 
Utah. 


Albert S. Melilli @, a 1955 gradu 
ate of the Colorado School of Mines, 
has been transferred to the Metals 
and Ceramics Dept., Knolls Re- 
search Laboratory, General Electric 
Co., Schenectady, N.Y. while on the 
chemet training program. 


Richard H. Weichsel @ 
formed a new concern to sell and 
manufacture precision sleeve bear- 
ings of sintered metal. Mr. Weich 
sel will also act as a bearing con 
sultant. 


B. S. Subramanya @, a graduate 
of the Indian Institute of Science, 
Bangalore, India, has joined the de 
partment of metallurgy of the Uni 
versity of Illinois as a part-time re 
search assistant. Mr. Subramanya is 
studying for his master’s degree. 


Sidney L. Simon @ is now direc- 
tor of the applied research depart- 
ment in the advanced development 
division, Aveo Mfg. Corp., Stratford, 
Conn. 


K. J. Irwin @, a recent recipient of 
a master’s degree in welding engi- 
neering from Ohio State University, 
is now engaged in developmental 
work in chemical industrial equip- 
ment at E. I. du Pont de Nemours 
and Co., Inc., Wilmington, Del. 
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SPEED PRODUCTION, CUT WASTE WHEN 
MAKING RING-SHAPED TOOL STEEL PARTS 


New Graph-Mo' Hollow-Bar 
eliminates drilling, 
machines 30% faster 


F you make ring-shaped tool steel parts, 

you'll find that you can speed production, 
cut waste, and save steel by using Graph-Mo* 
Hollow-Bar. That's because Graph-Mo 
Hollow-Bar comes with the hole already 
in it. There's no drilling. You start with 
finish boring. 

And with Graph-Mo Hollow-Bar you get 
the combination of proved advantages that 
have made Graph-Mo one of the most popu- 
lar tool steels: excellent machinability, 
exceptional wearability, unsurpassed stability. 

Actual tests prove that Graph-Mo machines 
30% faster than other tool steels. That's be- 
cause Graph-Mo has free graphite in its struc- 
ture. And this free graphite gives Graph-Mo 


less tendency to pick up, scuff, and gall. 
Graph-Mo’s amazing wear resistance stems 


from a combination of graphite and diamond- 
hard carbides. Reports from users indicate 


that Graph-Mo outwears other tool steels on 


an average of three to one. 


le r = Graph-Mo also is the most stable tool steel 

SIZING BLANKING AND ever made. A master plug gage made from 

DIE FORMING DIE this steel showed less than ten millionths of 

an inch dimensional change after 12 years 

i" in use. And Graph-Mo responds uniformly 
Ga to heat treatment, too. 

V4 2 Makers of ring-shaped tool steel parts may 

H obtain Graph-Mo Hollow-Bar in sizes from 


4 to 16 inches O.D. with various wall thick- 


NEsses. 
Y To learn more about Graph-Mo Hollow- 
ar, and its application to your problems, 
UPSETTER FORMING AND write The Timken Roller Bearing Company, 
DIE PIERCING DIE Steel and Tube Division, Canton 6, Ohio. 


Cable address: ““TIMROSCO”, 


Fine Alloy 


STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 
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CAPILLARY 
TUBE 


as and 


when you want it 


Dependability, performance . . . keys to initial and 


repeat sales of instruments and controls. They are 


the same reasons why many of America’s most suc- 


cessful manufacturers look to United for copper 


capillary and restrictor tubing. 


| Custom built to your specifications, United holds 


= . your smallest diameters to accurate tolerances. 


Furnished coiled or cut to length. Restrictor tubing 


is washed, flow tested and the ends are deburred. 


FOR QUALITY, ALWAYS SPECIFY UNITED 


UNITED WIRE 


AND SUPPLY CORP. 
PROVIDENCE 7, R. |. * OFFICES IN PRINCIPAL CITIES 


LOOK TO UNITED FOR THE BEST IN ALUMINUM, COPPER AND BRASS TUBE AND WIRE. 


Personals .. . 


C, E. Meissner @ has retired from 
his position as full-time Washington 
representative for the Budd Co., 
Philadelphia, but will still be re- 
tained as a part-time consultant on 
governmental relations for the cor- 
pany. Mr. Meissner will also assist 
other industrial interests in develop 
ing business with the government 
and armed forces. 


Murray C. Udy @, formerly assist- 
ant division chief, Battelle Memorial 
Institute, Columbus, Ohio, is now 
director of research at Strategic-Udy 
Metallurgical and Chemical Proc 

esses Co., a subsidiary of Strategic 
Materials Corp., Niagara Falls, N. Y. 
and Niagara Falls, Ont. 


Joseph S. Mathias @ has joined 
the research center of Jones and 
Laughlin Steel Corp., Pittsburgh, as 
a senior research engineer. Prior to 
this position, Mr. Mathias was chief 
chemist and metallurgist at the Su 
perior Metal Co., Bethlehem, Pa. 


John W. Kane @ has been trans 
ferred from the Houston, Tex., dis 
trict of the U.S. Steel Supply Divi 
sion of U.S. Steel Corp., to the 
Cleveland district. 


Robert E. Valk has been ap 
pointed administrative assistant to 
the vice-president in charge of pro 
duction of the Electric Auto-Lite 
Co., Toledo, Ohio. Prior to his re 
cent appointment, Mr. Valk was as 
sociated with the National Supply 
Co., Toledo. 


Stephen L. Ingersoll @ has been 
elected president and general man 
ager of the Ingersoll Steel Div., New 
Castle, Ind., a subsidiary of the 
Borg-Warner Corp., Chicago. Join- 
ing Ingersoll in 1920, Mr. Ingersoll 
was elected vice-president in 1930 
and in 1954 was elected executive 
vice-president. 


David E. Deutsch @, formerly a 
major in the U.S. Air Force, has 
joined the technical staff of the Fan 
steel Metallurgical Corp., North Chi 
cago, IIL, as senior metallurgist. 
While in the Air Force, Mr. Deutsch 
was a staff metallurgist in the nu- 
clear energy laboratories at Los 
Alamos, N. M., and more recently 
was in charge of materials research 
for the Air Force aircraft nuclear 
propulsion program. 


METAL PROGRESS 


| 

\ 

130 


* “Quality in our heat treating 


rad 


calls for 


CUIPER_QU 


carry it through every operation in the heat 
treatment of tools, dies, and precision parts for 


| penny is not just a name with us. We 


aircraft and automotive equipment,” says Mr. 
Mattson. ‘And much of the credit for our quality 
heat treating belongs to Gulf Super-Quench 
which delivers deep, uniform hardness without 
cracking or distortion.” 

The superior quenching power of Gulf Super- 
Quench assures deeper, more uniform hardening 
even on steels of variable hardenability and on 
parts with variable sections or odd shapes. This 


PET! 


GULF OIL CORPORATION 
1822 Gulf Building 
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in our tanks’’ 


says Mr. Lloyd Mattson, owner, 


Quality Steel Treating Co. 
of Anderson, Indiana. 


results in fewer rejects and a substantial saving 
in money. 

Another important reason for Gulf Super- 
Quench’s high rank among heat treating con- 
cerns is its ability to retain its fast dual quench- 
ing power indefinitely with only normal make- 
up. There is no need for additive replenishment. 

Perhaps a Gulf Sales Engineer can help you 
find opportunities to use Gulf Super-Quench 
profitably in your shop. Consult the telephone 
directory for the number of your local Gulf 
office. 


GULF REFINING COMPANY 
Pittsburgh 30, Pa. 
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solid lines 


SPEED-KB Pumps (Liters/sec) 


SPEED-KJ 5000 (Liters/sec) 
dotted line 


5 5 


PRESSURE (mm Hg) 


...use CVC OIL-EJECTOR PUMPS 


Particularly suited for metallurgical 
processing, these CVC oil-ejyector 
pumps offer you many advantages 

1. In most cases one of these pumps 
will do the work of a much larger 
mechanical pump—or even a fron 0 
of mechanical pumps. So you save on 
pure hase cost. 


2. You get the pressure you want 
much faster with a CVC o1l-ejector 
pump—and have the reserve capacity 
to handle pressure surges during proc- 
essing. SO you save on process time 
and costs, too 
3. Since the only moving part in an 
oil-ejector pump ts its oil, there's 
little chance of wearing or failure. So 
you save on maintenance time and 
cost 
4. Many design features on these CVC 
pumps solve problems inherenc in 
your processing For example, there's 
extra wide jet clearance, so the dust 
given off during your processing will 
not clog or damage the pump 

There are five pumps in the group 
One or a combination ts just right for 
your process and its gas load: 


Ws, 


New York « Pasadena « Philadelphia San Francisco 
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KJ-5000. Two-stage Speed 5600 
liters a second. Limiting fore 
pressure: 8.3mm Hg at 900,000 
micron-liters a second through 
puc.* 


KB-1500. Single-stage. Speed: 1300 
liters a second. Limiting fore 
pressure: 1.9mm Hg at 100,000 
micron-liters a second through 
pur. * 


KB-1200. Single-stage. Speed: 2350 
liters a second. Limiting fore 
pressure: 4.6mm Hg at 780,000 
micron-liters a second through 
puc.* 


KB-300. Single-stage. Speed: 350 
liters a second. Limiting fore 
pressure: 2.4mm Hg at 90,000 
micron-liters a second through 
puc.* 


KB-150. Single-stage. Speed: 180 
liters a second. Limiting fore 
pressure: 0.5mm Hg at 17,000 
micron-liters a second through 
pur." 


*Throughput for au at 25° ¢ 


Write for technical data sheets— 
KB Pumps 72. 


Consolidated Vacuum 
Rochester 3, NM. 


a of CONSOLIDATED ELECTRODYNAMICS CORPORATION, Pasadena, California 
Sates Otficea: Alluquerqe « Atlanta « Boston « Buftalo 


e Chicago Dallas Detroit 


Seattle Washington D6 


Personals .. . 


Eric Gregory @, formerly asso- 
ciated with the Manganese Bronze 
and Brass Co., Ltd., Ipswich, Eng 
land, is now a research associate at 
the Sintercast Corp. of America, 


Yonkers, N.Y. 
George P. Gradolf @, formerly 


chairman of the board and treasurer 
of the Cincinnati Bickford Tool Co.., 
has retired. 


Robert A. Huber @, having com 
pleted his training at the University 
of Notre Dame, is now assistant 
metallurgist at the Supreme Metals 
Treating Co., Milwaukee, Wis. 


Raymond Fostini @ has left the 
atomic power division of Westing 
house Electric Corp., Pittsburgh, to 
accept a position as metallurgist 
at the Foster Wheeler Corp., New 
York. 


Frank V. Nolfi @, formerly associ 
ated with the Copperweld Steel 
Co., Glassport, Pa., for 15 years, is 
now assistant superintendent of cold 
finishing at the Northeastern Steel 
Corp., Bridgeport, Conn. 


Marvin Happ @ is now research 
assistant in the department of metal- 
lurgy of Massachusetts Institute of 
Technology. Mr. Happ was for- 
merly employed by the General Elec- 
tric Co. 


George H. Hatfield @ has been 
transferred to Dallas, Tex., to open 
a new branch office for Esch and 
Associates, Inc., Houston, Tex. 


Donald E. Baxter @, after being 
discharged from the U.S. Army, 
returned to Wyman-Gordon Co., 
Worcester, Mass, as a forge shop 
metallurgist. 


Stuart C. Lawson @ has been 
selected by WW Alloys, Inc., divi- 
sion of Fansteel Metallurgical Corp., 
Detroit., as sales representative for 
the Wisconsin and Rockford-Free- 
port area in Illinois. Mr. Lawson 
resigned as general sales manager 
of Ampco Metal, Inc., Milwaukee, 
Wis. in 1955 and formed his 
own business as a manufacturers’ 
representative. 


E. M. Schempp @ was recently 
named manufacturing manager of 
the steel division of the Henry Dis- 
ston Div., H. K. Porter Co., Inc., 
Philadelphia. 
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INDUCTION 


Is heating or heat-treating involved in 
your metal-working process? 

If so, let a Magnethermic engineer review 
your operations and show you what induc- 
tion heating can do for you. 

For example, Magnethermic has designed 
high frequency equipment for continuous 
localized heat-treating of electric welded pipe 
Another Magnethermic installation pre-heats 
32” diameter aluminum ingots, 
5,000 pounds, prior to extrusion, 


weighing 


HEATING 


IS OUR BUSINESS 


Only one interest here...Your Order For 


Magnethermic’s plant at Youngstown 
houses diversified facilities and specialized 
personnel devoting full time to induction 
heating, Low, Dual and High frequency 

Whether your inquiry concerns heat-treat 
ing, hot working or joining, Magnethermic 
can do the job. For specialized, intelligent 
attention, place your inquiry with the special 
Magnethermic. 


» 
\\ 
uy 
maGh 
3990 SIMON YOUNGSTOWN 7, OHIO 
19,00® 


Master Rule Saves 
Exactly 50% Per Button with- 


NICKEL SILVER 
POWDER 


GROOVES — O10 WIDE 
AND O10 DEEP 


While the lock button (which holds measurements against creep) 
on the side of the “Tufboy” steel tape is o very small part of 
this overall assembly, big savings were obtained by turning to 
powder metallurgy. Formerly produced of stainless steel by 
screw machine at a cost of $.006 each, the buttons (below) are 
now pressed from nickel silver powder* at a 50% saving— 
$.003 each. Master Rule Manufacturing Co., inc., states that, in 
addition to the lower cost, the nickel silver powder buttons 
“have far greater uniformity than those made on the screw 
machine.” The bright, silvery ap- 
pearance of the nickel silver pow- 
der buttons is a further ad- 
vantage obtained by the 
conversion. 


*Merriman Bros. Inc., Boston, Mass. 


What can NONFERROUS POWDER PARTS do for you? 
—— 7 For detailed information on the design, 
Properties, production and application 
of brass and other nonferrous powder 
parts you should have a copy of our 
manual, It will give you 24 case his- 
tories of brass and nickel silver powder 
. structural parts to assist in evaluating 
F this medns of production in terms of 
your particular needs. 


( SEND FOR YOUR COPY 
: THE NEW JERSEY ZINC COMPANY 


160 Front Street New York 38, ¥. 


Personals .. . 


A. D. Shankman @, formerly U.S. 
Air Force materials and processes 
representative at the Ford Aircraft 
Engine Division, Chicago, has ac- 
cepted a position as metallurgist in 
the materials and processes engineer 
ing department of the Douglas Air- 
craft Co., El Segundo, Calif. 


Anthony R. Ozanik @ has left the 
post of head, engineering and devel- 
opment branch, Naval Ordnance 
Test Station, China Lake, Calif. to 
accept the position of plant manager 
Sandshell Corp., Santa Clara, Calif 


Robert T. Joy @, formerly man 
ager of Macwain Industries, Inc. 
Cleveland, is now a project engineer 
in fuel systems development at the 
Inglewood, Calif., laboratory — of 
Thompson Products, Inc. 


C. Clement English @ has been 
appointed manager of high-temper 
ature metal sales for the Universal 
Cyclops Steel Corp., Bridgeville, 
Pa. Prior to his new appointment, 
Mr. English was district sales man- 
ager of the Dayton-Cincinnati terri 
tory for the company. 


Roger F, Waindle @ has been ap 
pointed chief, castings branch, Iron 
and Steel Div., Business and Defense 
Services Administration, U. S. De 
partment of Commerce. Mr. Waindle 
is on loan from his positions as vice 
president of the Misco Corp., staff 
consultant of Consolidated Foun 
dries and Mfg. Co., and president of 
WaiMet Engineering Co., Boston 
under a rotation system whereby out 
standing businessmen volunteer their 
services for periods of six months or 
longer without government compen 
sation. 


John B. Fenstermacher @ is now 
associated with Thomas S. Hutton 
and Son, San Francisco. Mr. Fenster 
macher has been active in sales of 
high-alloy and special steels for 12 


years. 


P. W. Flynn @ is now disbursing 
officer on the U.S.S. Winston and 
will be stationed on this ship for one 
year, 


R. P. Goulet @ is now working 
in the sales technical laboratory and 
in the chlorine products group of 
the Elchem Div., E. lL. du Pont de 
Nemours and Co., Ine., Niagara 
Falls, N.Y 
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VACUUM METALS CORPORATION 


Jointly owned by Crucible Steel Compony of America and National Research Corporation 


MAY 


how Vacuum Metals’ FERROVAC boosts 


ball bearing screw life up to 400%... 


Ball bearing screw assemblies, first used in automobile 
steering mechanisms, are now found in such critical 
applic ations as the actuation of landing gear and con 
trol surfaces of aircraft and guided missiles. And it 
was in tough jobs like these that the assemblies failed 
in fatigue. Then a leading manufacturer tried vacuum 
melted FERROV AC for the balls — and service life 
rose as much as 400% over the original life. Here's 
why 


Vacuum melting improves fatigue properties — || 
literally sucks gaseous impurities — focal points for 
from the molten metal 


melted metals are cleaner 


fatigue failure 


Vacuum 


And clean 


purer tougher 


1956 


liness means an added bonus in fewer rejects 

Only Vacuum Metals gives you one-source service 
Vacuum Metal's own large organization, and its affilia 
tion with National Research ¢ orporation and Crucible 
Steel Company of America, means a fully integrated 
service from melting and casting through mill rolling 


and nationwide distribution of finished mill produc 1s 


And you can get not only small « xperimental lots, but 
now, thanks to our new 2500 Ib. induction furnace 
you can also get large-scal 


continuous production quantities of vacuum-melted 


the nation’s largest 


metals. If you have an ipplic ation which these 
metals may improve, please write giving full detail 
Vacuum Metals Corporation, P.O. Box 977 


1, New York 


Syracuse 
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For CONTROL and RESEARCH 
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Model 2400A Desk Type Metallograph 


Complete Operation 
from Sitting Position 


Top Optical and Mechanical e Automatic Motor Driven Carbon 
Quality Arc Lamp 
Coupled Visual, Photographic 


and Projection Systems 


Quadruple Revolving Objective 


Turret 


Multiple Photographic Eyepiece 
Slideway 


American Optical 


INSTRUMENT DIVISION 


th ote reese 


+T.M. Reg. by American Optical Co 


Calibrated Resulcant 
Magnifications 


e Visual Lamp... Filter Turret.. 
Rectangular Ball Bearing 
Mechanical Stage 


Model 2400P Desk Type Metallograph 
Added Features: 


e Polarizing Equipment 


@ Phase Contrast Equipment 


Oblique Iumination Prism 


Large Rotating Graduated 
Ball Bearing Stage 


1 Please send me complete information on | 
Dept. E119 Metallographs 


ADDRESS 


ITY ZONE STATE 


Personals . . . 


Hans W. Bluethe } was recently 
promoted to advertising manager, 
division, of the Surface 
Combustion Corp., Toledo, Ohio 
Mr. Bluethe joined the corporation's 
industrial advertising department in 


industrial 


May 1955 and prior to that time was 
associated with Lindberg Enginee: 
Wheelco 
Co. in Chicago. 


ing Co. and Instruments 


Norman Calkins @, formerly as- 
sistant manager of toolsteel sales at 
the Universal-Cyclops Steel Corp., 
Bridgeville, Pa., has been appointed 
manager of Betore 


toolsteel sales. 


joining Universal-Cyclops, Mr. Cal- 


kins was a member of the sales staff 
of the Carpenter Steel Co. for nine 
years. 


Robert Potter @, formerly an 
executive vice-president of the E. W. 
Bliss Co., Canton, Ohio, has been 
elected president and chief admin 
istrative officer of the company. Mi: 
Potter was also elected a 
and a member of the executive com 


mittee of E. W. Bliss. 
Tien-Shih Liu @ will head a go, 


ernment research project on titan- 


director 


ium hydride formation at Horizons 
Inc., Cleveland. The project, award 
ed to Horizons by the Office of 
Naval Research, Washington, D.< 

will be under the direction of 
Morris Steinberg @, head of th 
department of metallurgy at 
Horizons. 


Raymond A. Quadt @ was 
cently awarded the 
Public Service Citation in 


Meritorious 
recogni 
tion of development of new alumi- 
num alloys and their application to 
cold rocket 
time fuse bodies, and 
proximity fuses for the Navy. Cur 
rently with the recognition, Mr. 
Quadt was appointed vice-president 
of the Hunter Douglas Aluminum 
Corp., Riverside, Calif. Mr. Quadt 
had previously been employed as 


forged motor tubes, 


mechanical 


assistant vice president. 


Edward N. Case @ has been elect- 
ed president of the newly formed 
Salt Bath Institute at a recent meet- 
ing in Cleveland. Mr. Case is sales 
manager of the Ajax Electric Co., 
Philadelphia. Prior to that position, 
he was manager of the metals chemi- 
cals section of the American Cyana 
mid Co., New York, for 


12 vears. 
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“IT’S BETTER iF IT CONTAINS MOLY" 


Moly carburizing steels with 0.5% Mo are a 
natural for components like this automotive 
ring-gear and pinion. They have outstanding 
properties that suit them to the demands of 
gearing and similar applications, such as, 
superior case hardness, low distortion and 
good machinability. Many features of these 
new carburizing steels are discussed in a 
recent technical article. For a reprint, write 
Climax Molybdenum Company, 500 Fifth Ave- 
nue, New York 36, N. Y., Dept. 5. 


Molybdenum Carburizing Steels 


MOLYBDENUM OFFERS THE ECONOMICAL KEY TO PERFORMANCE 


Over the years, molybdenum carburizing steels have 
proved their merits in scores of applications and at 


every level of production. 


Design engineers know moly steels for their uniform 
hardenability, toughness and wear resistance. 


Standard molybdenum carburizing steels are widely available. Higher moly 
analyses may be ordered in heat lots from a number of leading suppliers. 


CLIMAX MOLYBDENUM 


Production men know that moly steels are easy to 
heat treat, easy to machine. 


Management knows that moly steels mean economy 
in fabrication, high performance in a wide range of 
end products. 


@ High cose herdness 

@ Wide choice of 
hardenability 

@ Losy to heot treet 

@ Low distortion 

@ Good 

@ Geed weer 
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Weld Cracking Test 


Digest of “A Simple Cracking 
Test for Use With Argon-Are 
Welding”, by P. T. Houlderoft, 
British Welding Journal, Vol. 2, 
October 1955, p. 471 to 475. 


ANY forms of tests have been 

devised to determine suscepti 
bility to weld-metal cracking during 
fabrication, One of the great diffi 
culties of such laboratory testing is 
the interpretation of results in terms 
of practical significance. 

In the welding of certain alumi 
num alloys, particularly those which 
are crack sensitive, cracking is likely 
to occur if a weld is started from the 
edge of the sheet. This tendency to 
cracking is somewhat dependent 
upon sheet dimensions, particularly 
width. 

Practical experience in welding 
the crack-sensitive alloys has shown 
that, with a silicon alloy filler metal, 
cracking tendency decreases as the 
silicon content of the weld metal is 
increased, 

With these points in mind, experi 
ments were made using a butt joint 
specimen clamped tightly in a re- 
straining jig arranged so that the dis 
tance between the clamping bars 
could be varied to alter the re 
straining effect on the test weld from 
specimen to specimen, However, 
this form of test is not sensitive 
enough for selection either of weld- 
ing materials, technique or base 
metals. Attention was therefore 
given to the development of a sim 
pler and more selective test. 

The aim was to initiate a crack 
in the weld bead by starting the weld 
at the edge of the sheet and then to 
stop propagation of the crack by a 
change in the shape of the test piece. 
During experiments with a crack 
sensitive Al-Mg-Si alloy it was found 
that a crack would propagate 
through the length of a weld bead 
made without filler metal along the 
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centerline of a lh-in. strip of 16-gage 
sheet. A crack-arrest mechanism was 
set up by tapering the strip to 
gradually decrease the width as the 
welding progressed. However, it was 
found that the width of the weld 
bead increased as the strip width de 
creased because of the heat build up. 

To prevent this widening of the 
weld bead the strip width was main 
tained essentially constant and a 
series of slots of increasing length 
was cut in from both sides of the 
strip so as to obtain a decreasing 
stress level of restraint as the weld 
head progressed. The specimen is 
shown in the drawing alongside. 

With this specimen the distance 
the crack extends along the weld 
bead is a measure of the crack 
sensitivity of the base metal when 
no filler metal is added. By adding 
filler metal the test can be used to 
evaluate the cracking tendency of 
any combination of filler and base 
metals. 

For the 16-gage material a cur 
rent of about 60 amp. is used with 
the argon arc. For -in. sheet the 
specimen dimensions are increased 
by 50% and a current of 120 to 140 
amp. is used. For effective testing 
complete penetration through the 
sheet is essential. 

In making the test, the specimen 
is laid on a carbon block approxi 
mately % in. thick, which in turn is 
placed on a water-cooled copper 
block. The carbon block is ideal for 
a backing because, although it con 
ducts heat poorly, it is capable of 
conducting the welding current to 
the test piece, When a series of tests 
is to be made, several blocks are 
used in rotation so that each block 
is at room temperature when used. 

The severity of the test depends 
upon the size and shape of the test 
specimen. An increase in both weld- 
ing current and speed of travel of 
the are increases the thermal gradi 
ents and hence the severity of the 


8 Slots wide 


0,35" 


Line of / 


melt run 


2 


Test Piece for Edge-Start 
Crack Tests in 16-Gage Sheet 


test. The dimensions of the speci 
men and the welding conditions 
prescribed were selected to give a 
severity comparable with that of 
the normal range of commercial 
aluminum alloys. 

Generally, the cracks are easily 
visible to the naked eye but exami- 
nation with a low-power binocular 
microscope can help to detect in- 
termittent or multiple cracks. 

L. WaRNER 


Wear of Machine Tool 
Components 


Digest of “The Wear of Cast- 
Iron Machine Tool Slides, 
Shears and Guideways”, by H. 
T. Angus, D. Marles, and M. H. 
Hillman; British Cast Iron Re- 
search Assoc. Journal of Re- 
search and Development, Vol. 6, 
December 1955, p. 72-135. 


HE FRAMEWORK and slides of 

machine tools are made of cast 
iron because of its availability and 
low cost, and in most instances its 
resistance to wear has been. satis- 
factory. Abnormally rapid wear or 
serious scratching, scoring, scuffing, 
galling or tearing on rubbing sur- 
faces between moving parts of cast 
iron machine tools has occasionally 
occurred even though the loads and 
speeds were very low. In this report 


a study of 30 used machine tools is 
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LANCER TOOTH 


Use this newly designed Disston hard edge 
blade with positive rake angle tooth. It per- 
mits high-speed production cutting of non- 
ferrous metal, wood and plastic—cuts brass 
and aluminum solids and Plexiglas with 
equal ease. 


Choose the new 


DISSTON 
Lancer Tooth 


FOR HIGH-SPEED 
CUTTING OF 
NON-FERROUS METALS 


REGULAR TOOTH if 


Use this fine Disston hard edge flexible back 
band saw for all ferrous metals and the 
thinner sections of non-ferrous metal, wood 
and plastic. Its finer tooth spacing is particu- 
larly adapted to sawing angle iron, steel 
tubing, nickel plate and brass sheets. 


Contact your Disston distributor for these and other high quality Disston 
cutting tools. Get his expert advice on selecting the right tool for your 
application. 


Henry DISSTON DIVISION | 


3102 Tacony, Philadeiphia 35, Pa. 


H. K. Porter Company, Inc. wise 
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Wear Resistance .. . 


presented, which was undertaken to 
determine the reasons for unusually 
worn or unusually resistant surfaces. 

Four different types of deteriora- 
tion of machine slides are 
defined and different kinds of wear 
are described. Sliding wear does not 
occur under conditions of full lubri- 
cation, but only when the oil film is 
broken or locally interrupted at high 
spots. Abrasive wear is caused by 
dirt between the sliding surfaces. 


tool 


which the 
removed metal particles are imme- 
diately oxidized, occurs only with 
small vibrations and where the oil 
is squeezed out locally. This condi- 
tion may occur in shipment or from 
floor vibrations rather 
of a machine tool. 
There is no relation between hard- 
ness and resistance to steady sliding 
wear in machine tools. Chilling on 
hardening of the sliding surface was 
not advantageous; when the two 
surfaces differed in hardness, the 
harder one wore faster. Possibly this 


Fretting corrosion, in 


than in use 


Resistance to such wear 


when these surfaces are 


is better 
harder. 


was due to abrasive dirt becoming 
embedded in the softer surface and 


keeping up with 


Sodium handling 
in the plant 


new book describes how \> 


THIS BOOK (6 FOR ENGINEERS AND PRODUCTION MEN 
WORKING IN DESIGN, DEVELOPMENT AND OPERATION 
Of SODIUM HANDLING EQUIPMENT 


CONTAINS INFORMATION SUCH AS~ 
© DETAILS OF TYPICAL SODIUM-USING PROCESSES 


@ DETAILS OF EQUIPMENT INSTALLATION, 
INSULATION, HEATING, REPAIR 


© RECOMMENDATIONS FOR SODIUM PUMPING, 
METERING, INSTRUMENTATION 


SAIETY IN DESIGN AND OPERATION 


FORTY~FOUR PAGES OF DETAILED INFORMATION ON 
SODIUM HANDLING BASED ON IN-PLANT EXPERIENCE 
NO SUBSTITUTE FOR DIRECT US.1, TECHNICAL ASSIST 

ANCE, THIS BOOK WILL NEVERTHELESS PROVIDE THE 
READER WITH A SOLID FOUNDATION IN THE PRINCIPLES 
AND PRACTICES OF SODIUM ENGINEERING. AVAILABLE 
FROM WITHOUT CHARGE 


WELL OVER A HUNDRED THOUSAND TONS OF SODIUM 
ARE USED IN THE UNITED STATES EVERY YEAR. 140 
MILLION FOUNDS GO INTO TETRAETHYL LEAD, ABOUT 
45 MILLION INTO SODIUM CYANIDE, ALMOST AS MUCH 
INTO FATTY ALCOHOLS, 7 TO 10 MILLION INTO SODIUM 
PEROKIDE, ABOUT 4 MILLION INTO SODKUM HYDRIDE 
DESCALING OF STEEL, AND ABOUT 4 MILLION FOR 
INSECTICIONS, DYES, DRUGS, ALKRORKIDE PREPARATION 
SPECIALTY CHEMICALS, ATOMIC ENERGY AND A NUM- 
OER OF MISCELLANEOUS USES. AND NOW TITANIUM 
METAL, ISOSEBACIC™ ACID AND MANY ORGANICS 
ARE JOINING THE LIST 


U.S.1. TECHNICAL SERVICE HAS BEEN CALLED ON 
BEFORE OR DURING DESIGN OF ALMOST EVERY NEW 
SODIUM HANDLING UNIT BUILT DURING THE PAST FEW 
VEARS. THE SAME SERVICE 15 AVAILABLE TO YOU IN 
Ali PHASES OF YOUR DEVELOPMENT, DESION, AND 
PRODUCTION 


@ THAT MILD STEEL 16 SATISFACTORY 


FOR MOST SODIUM HANDLING 
fQUIPMENT? 


THAT SODIUM PIPELINES CAN BF CUT 
AND REWELDED WITHOUT DRAINING? 
THAT SODIUM BRICKS ARE MOLDED 
IN OPEN AiR? 


THAT MOLTEN SODIUM CAN BE 
PUMPED AND METERED 
CONTINUOUSLY? 


THAT THE ATOMIC ENERGY 
COMMISSION HAS STUDIED 
OVER 60 CONSTRUCTION 
MATERIALS FOR SODIUM 
HANDLING? 


RESULTS OF THE A.E.C. STUDIES 
ALONG WITH MANY OTHER DETAILS OF SODIUM HANDLING 
TECHNOLOGY, ARE PRESENTED IN U.S.1°S NEW BOOK, 


ASK FOR NEW U.S.1. SODIUM HANDLING BROCHURE. 


USTRIAL CHEMICALS CO. 


Division of Notional Distillers Products Corporation 
99 Park Avenue, New York 
Branches ia principal «ities 


scratching the harder. Wear resist- 
ance was increased by high carbon 
and phosphorus, low silicon and 
medium-sized graphite. The impor- 
tance of high phosphorus for sliding 
wear resistance has been confirmed 
by others. 

In rotating wear of cast iron 
against steel at heavy pressure, high 
phosphorus or carbon in the iron 
has little effect on galling or seizing, 
the surface of the steel being most 
important. Continuous operation, as 
in most wear tests, is more favorable 
to wear resistance than intermittent 
motion or use. Fretting corrosion 
occurs very rapidly with small vibra 
tions and very light loads. 

Most lubricants are reported to be 
ineffective against fretting corrosion 
because they are too easily removed 
locally and do not prevent oxidation. 
A hard wear resisting sliding surface 
is formed by proper running-in of a 
new bearing to rub off projections 
For that process a lubricant that 
forms a soap with the metal surface 
and oxygen should be used. Fatty 
acids make superior lubricants be 
cause they produce metallic soaps 
of comparatively high melting point 
which is important for polishing 
agents. Graphite is a good lubricant 
only in older bearings since it does 
not cover a freshly ground surface 
well. Phosphate coatings are useful 
for new bearings because they are 
porous enough to hold lubricant 
This property is also useful where 
fretting corrosion may occur. 

No wear tests were carried out in 
connection with the present work, 
the only experimental work being 
the grading of the worn surfaces on 
the 30 tools studied and photo 
graphed, and the determination of 
the chemical composition, hardness, 
and each 
iron part. These data are presented 
in an extensive table and by numer- 
ous excellent illustrations. The length 
of service of the tools ranged from 7 
to 35 years. 


microstructures of worn 


The phosphorus contents received 
special attenion. The slides that were 
in good condition ranged from about 
0.4 to 1.2% in phosphorus content 
with an average of 0.82% Those 
graded fair ranged from 0.28 to 1.4% 
phosphorus, the average being 
0.96%. Those graded bad had a 
similar range, with 0.66% average, 
while the very bad slides were all 
below 0.4% phosphorus with 0.28% 
average. Thus the phosphorus con- 
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tent is not the only controlling factor 
in wear resistance although it is 
important. Most of the low-phos- 
phorus slides that were in better 
condition had fully pearlitic struc- 
tures; most of the high-phosphorus 
slides in poor condition contained 
considerable ferrite. 

The five common types of cast 
iron structures were all found among 
these samples. Fine undercooled 
graphite is generally unfavorable 
for wear resistance although some- 
times good resistance has been re 
ported for that structure. Chilling 
may promote suc h a structure either 
at or just below the surface and lead 
to lower resistance to wear. Under 
certain conditions chilling may be 
justified. The structures most favor- 
able to good wear resistance are 
medium to coarse flake graphite 
either in pearlite without ferrite, or 
with a little ferrite and high phos 
phorus. Phosphorus above 0.8% 
shows some evidence of being more 
important for wear resistance than 
a fully pearlitic structure. Too much 
ferrite may permit the embedding 
of abrasive dirt which would cause 
rapid wear. 

No new evidence or conclusions 
regarding wear appear to have been 
developed by this extensive collec - 
tion of data. The discussion is of 
interest because it indicates the 
complexity of the subject 
G. F. 


COMSTOCK 


Creep of 
Vanadium-Bearing Steels 


Digest of “The Effect of Vana- 
dium Upon the Creep Strength 
of Low-Alloyed Steels for 
Tubes”, by O. L. Bihet, Joint 
Metallurgical Societies Techni- 
cal Session in Liége, Belgium, 
June 13, 1955, 13 p. 


vy aApIUM in steels containing 0.72 

to 2.58% Cr and 0.26 to 1.3% Mo 
makes them susceptible to precipita 
tion hardening and increases creep 
strength. The best creep strength is 
attained by tempering for a longer 
time than is required for maximum 
hardening. If the tempering tem- 
perature is too high, maximum creep 
strength will develop too rapidly 
and long-time creep strength will 
be impaired. If too low, no harden 
ing occurs. With a 0.5% Mo steel 
tempering 10 hr. at 1200° F. in- 
creased the time for 0.1% creep at 
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1020° F. and 13,440 psi. from 800 
to 1400 hr. 

In 1% Cr steels, the composition 
range found to be most favorable 
for high-temperature strength is 0.09 
to 0.14% carbon, 0.9 to 1.1% chro- 
mium, 0.45 to 0.55% molybdenum, 
0.4 to 0.5% vanadium and 0.35 to 
0.45% tungsten. When it is normal- 
ized at 1790° F. and tempered 5 
hr. at 1310° F. the 100,000-hr. rup- 
ture strength at LO70° F. is 15,600 
to 17,000 psi., and the stress for 1% 


creep in 100,000 hr. about 10,670 
psi. Its stress-rupture curve is slight 
ly higher than the A. S. T. M. curve 
for 1% Mo, 0.2% V steel, normalized 
at 1920° F. and tempered 12 hr. at 
1300° F. Normalizing at 1650° F. 
gave lower long-time strength; the 
beneficial effects of vanadium de- 
pend on high-temperature heat 
treatment as well as tempering 
Chromium-molybdenum-vanadium 
steel for bolts, heat treated to a 
yield strength of about 142,000 psi., 
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LOFTUS 


FURNACES 


Soaking Pits 


@ Melting and Holding 
Furneces 


@ Heat Treating Furnaces 


@ induction Heating Furnaces 


Drop Bottom Furnace 


As designers and constructors of the most modern, 
effigent furnaces for the aluminum industry 
Loftus recently completed the world's largest 
Vertical Travel Type Drop Bottom Metal Treat 
ing Furnace. Commenting on this ultra-modern 
installation, our customer says: “Loftus can be 


proud of pioneering this type of furnace for the 


Whatever your furnace 


requirements, you can depend on Loftus for the 


best possible heating at the lowest possble cost 


ENGINEERING CORPORATION 


Designers end Buriders of Industral Furnace 


610 Greet, 27. Pennsytvene 


= 
q 
am 
| 
Melting Furnace 
4 
| 
Soaking Pits 
Sha “rite today for complete details 
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now in easy handiing 
SO-POUND BAGS 


_MALLEABRASIVE! 


Since 1939, when the introduction of Malleabrasive revolutionized 
blast-cleaning, there has been only one MALLEABRASIVE! 
MALLEABRASIVE was developed through exhaustive research. 
Its leadership has been maintained through continuing research 
and improvement. 

@® Today there is still only one genuine MALLEABRASIVE. 


@® MALLEABRASIVE has no exact counterpart—there is no other 
product exactly like it. 


@® MALLEABRASIVE is patented because of its own distinctive 
metallurgical characteristics. 
@ MALLEABRASIVE is produced only by manufacture under the 


full and complete MALLEABRASIVE process—used by Globe 
exclusively. 


The qualities that make Malleabrasive distinctively different have 
made it the most widely used premium abrasive in the world today. 
In hundreds of plants it has made important reductions in blast- 
cleaning costs. Undoubtedly it can do the same in yours. At least, 
why not investigate its possibilities? Write us. 


‘ THE GLOBE STEEL AGRASIVE COMPANY 

MANSFIELD, OHIO 

sae +s Subsidiary of Pittsburgh Crushed Steel Co., Pittsburgh, Pa. 
Also sold and recommended by Pangborn Corp., Hagerstown, Md. 


Vanadium Steels 


occasionally becomes brittle after 
long exposure under stress at high 
temperature. A short-time creep 
test may not show this embrittle- 
ment but it can be detected by a 
comparison of 10,000-hr. stress-rup- 
ture curves of notched and un- 
notched specimens. If these curves 
cross, brittle rupture may be ex 
pected after service at the same 
temperature for a longer period of 
time than that at which the crossing 
occurred, An instance is quoted of 
the crossing of such curves after 
1000 hr. at 930° F. (the stress is 
not stated) with a steel composition 
of 0.17% C, 0.92% Cr and 0.56% Mo 
while with a steel containing 0.18% 
C, 1.5% Cr and 0.34% V, the notched 
and unnotched curves did not cross 
until after 10,000 hr. The vanadium- 
bearing steel was less sensitive to 
notches and also showed greater 
elongation at rupture. 

In the same series of tests, the 
most notch-sensitive steel by this 
criterion was one containing 0.119 
C, 1.53% Ni, 0.72% Cr and 0.88% 
Mo. A steel containing 0.22% C 
1.62% Cr, 0.43% Mo and 0.39% V 
was also somewhat notch-sensitive. 
Similar steels containing 0.15 or 
1.03% V showed no notch sensitivity. 
It is concluded from these results 
that vanadium alone does not cause 
embrittlement or notch sensitivity 

Brittleness occurs in hardened 
steels containing Cr, Mo and V only 
when they are tempered so low 
(1220° F.) that the yield strength is 
above 120,000 psi. With yield 
strength about 107,000 psi., such a 
steel has 100,000-hr. rupture 
strength at 930° F. of 20,600 psi. 
and 17.7% elongation when rupture 
occurs under 28,400 psi. Without 
vanadium, equivalent values are 
14,200 psi. rupture strength and 
24.6% elongation. The impact strength 
is over twice as high for the vana- 
dium steel. 

An increase in tensile strength at 
room temperature does not neces- 
sarily give a higher 100,000-hr. rup- 
ture stress at high temperature. Brit- 
tleness at high temperature — in 


Cr-Mo-V steels is usually caused by 
the heat treatment rather than by the 
vanadium. In Cr-Mo steels for use 
at 930 to 1050° F., vanadium con- 
tents of 0.15 to 0.25% are beneficial 
G. F. Comsrock 
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“GAS helps us bend and fabricate pipe faster, better” 


Dravo Corporation 


Gas mixed with oxygen provides a hot flame for direct 
application to the pipe in this alignment process at 
Dravo’s Marietta, Ohio plant. Dravo finds that Gas 
does a faster, better job than the fuel previously used 
in this operation and is typical of the many ways Gas 
helps them in bending and fabricating pipes. 

Gas is also used for preheating, stress relieving and 
heat treating at Dravo. Gas torches preheat alloy and 
carbon steel in preparation for welding. Gas-fred stress 
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relieving furnaces permit controlled temperatures for 
specified heats. Also, Dravo’s three bending furnaces are 
fired with Gas to heat pipe to temperatures suitable for 
hot bending of pipe. 

For information on how Gas can help you in your 
production operations, call your Gas Company indus- 
trial specialist. He'll be glad to discuss the economies 
and outstanding results you get with Gas and modern 
Gas equipment. American Gas Association. 
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PSC Sheet Alloy Radiant Tubes 
COST LESS - LAST LONGER: 


If you are using cast alloy tubes, 
we can quote you substantially less on 
our all-sheet alloy tubes. And, with dies on 


hand for many commonly used sizes of return 


Demonstrate 
This 
bends, we can frequently save our customers this 


important cost, Records of scores of installations show PSC “Thin Wall” tubes are giving much 


longer service lite For instance, Michigan Malleable lron Co reports: 


“We show an average life of over 3% years for your fabricated tubes, 


which is about double our experience with cast alloy tubes”. In PSC 
tubes the return bends are of the same metal and thickness as the legs, 
promoting uniform flow of gas and minimizing ' arbon build up and conse- 
quent burn-out. Precision-assembled in any design or dimension. Also 


sheet-alloy heat-treating retorts and covers, boxes, baskets, fixtures, f “Vif 


tubes, etc. We invite your inquiries. f : 
Send Jor D&C AoatTreat Colalog 5 
THE PRESSED STEEL CO. Wilkes-Barre, Pa. 


For Faster and More Accurate 
Combustion Analysis | 


The rapid heating and high & 
temperatures (1400° C.- 
2550” F.) available in this 
Sentry Furnace offer many 
advantages in carbon de- 
terminations. 


Available in tube sizes from \ = 

1” to bore, this sturdy 
furnace is adaptable to Model “'V" Size 2 
tions where a controllable trouble-free source 


cles, 2'/, kw.) $210.00 
f.o.b. Foxboro, Mass 
of heat is required. 


Tube |” bore «x 26” 
long, 7” heated tone. 


Order through any laboratory supply house 
throughout U.S.A. or Canada or direct from 
The Sentry Company. 


ic 
Request Bulletin 1016 


Gives complete facts on 
Sentry Model and 
"VV" single and dual 
tube furnaces 


LECTRIC FURNACES 


THE SENTRY CO.+ FOXBORO: MASS. 


Properties of a French 
Aluminum Alloy 


Digest of “Casting Alloy Al- 
Zn-Mg, A-Z5G”, by H. Roinet; 
Joint Metallurgical Societies 
Meeting in France, June 1955. 


HE ALUMINUM casting alloys con- 

taining zinc and magnesium have 
been used in France for about 15 
years. They are changed very little 
by remelting and have good mechan- 
ical properties and machinability 
after aging at room temperature or 
air cooling from 360° F. The French 
alloy A-Z5G is the same as Frontier 
40-E, namely, 5% Zn, 0.5% Mg, 
0.2% Ti, and 0.3% Cr. This allov has 
a fine structure with good strength 
ductility, impact and corrosion re- 
sistance. If either zinc or magnesium 
is increased, the strength may be 
higher but the ductility is too low; 
5.5% zine is the usual upper limit, 
and if magnesium increases to 1.5% 
the alloy is brittle. For best corrosion 
resistance, chromium content should 
be 0.2 to 0.6% and copper 0.15 to 
0.2%. Silicon should not be over 0.3%, 
but iron may be as high as 0.8 to 14. 

With natural aging the tensile 
strength is 31,300 to 35,600 psi., 
the yield strength 18,500 to 22.800 
psi., and the elongation 5 to 9%. 
After aging 10 hr. at 360° F. the 
properties are about the same except 
that the tensile strength is about 10% 
lower. The tensile properties of test 
bars and actual castings are more 
nearly alike in this alloy than in 
other common aluminum casting 
alloys. The fatigue limit at room 
temperature is 9,250 to 10,700 psi. 

The castability and hot shortness 
are about the same as for other alu- 
minum alloys but there is a greater 
tendency toward piping. In melting, 
over-heating should be avoided; 
chromium and titanium may be lost. 
The pouring temperature for test 
bars should be 1330 to 1380° F. and 
for castings 1330 to 1420° F. Re 
melting of scrap gives no trouble, 
and the usual molding practices can 
be used in sand or chills. The riser 
ratio need be no more than | to 1.8 
or 2. 

During aging at room temperature 
or 360° F., a contraction of 0.008% 
may occur. The alloy is readily ma- 
chined, welded, polished, anodized 
and brazed. Resistance to atmos- 
pheric corrosion is good. 


G. F. Comstock 


METAL PROGRESS 


— 
: 
} 
4 
al 
‘ 
I 
entru | 
im on 


The Buyers Guide 
For Metals Engineers 


Patent Pending 
Accurate tensile specimens machined 
from .002”-.125" ferrous & non fer- 
rous sheet in less than three minutes! 


TENSILMARK for rapid and accurate scribing 
of gouge marks on specimens 


SIEBURG INDUSTRIES 
HORSE PLAIN ROAD @ WEW BRITAIN, CONN. 


LIST i PAGE 


@STANDARD BRINELL TESTS 
STANDARD VICKERS TESTS 


WITHOUT 


Microscopic Measurement 
of the Indentations 
_ Investigate the GRIES 
REFLEX Machines with 
Carl Zeiss automatic 
projection system 


Write for bulletin 
= No. A-14 


GRIES INDUSTRIES, INC. 
Testing Machines Division 
NEW ROCHELLE 3,N Y 


L 
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HOW OFTEN SHOULD TESTING 
EQUIPMENT BE CALIBRATED? 


. frequently, to maintain true dependa- 
bility. To achieve the ultimate in reliability, 
many manufacturers insist on periodic check - 
ing with Morehouse Proving Rings 


These precision instruments are sensitive to 
within 00001 inch keep your equipment 
at “razor edge" accuracy. Their calibrating 
range is from 50 to 300,000 Ibs. Certified 
by the National Bureau of Standards. Write 
for new, illustrated brochure 


MOREHOUSE MACHINE COMPANY 


"World Leader in Precision Calibration 


Also investigate Morehouse Ring 
Dynamometers, Weighing and 


Calibrating Systems 233 West Morket Street + York, Pennsylvania 


VIDIGAGE® 


AUTOMATIC THICKNESS GAGE 


ULTRASONICS 


21” Cathode Roy Tube, 
Direct Reading Scoles, 
Any fonge between 0.005" and 2.5"; 
Accuraciesn trom 0.1% to 1 0%; 
Cables up te 1000 feet for remote testing 


AUDIGAGE® 


PORTABLE THICKNESS GAGES 
Bottery Operoted, wide thickness ronge, 
Model 5, 0.060” te 12”; Model 5a, 0.040" to 12”; 


SONOGEN® 


ULTRASONIC-POWER GENERATORS 


for fast, thorough metal washing ond de-greasing, 
Oviputs from 100 Wotts to 25 KW 


RANSON 
tac, dvetio 


* 
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SOLVED with 
MAGNETIC ANALYSIS 


MULTI-METHOD EQUIPMENT 


Electronic Equipment for non-destruc- 


tive producti tion of steel bars, 
wire rod, and tubing for mechanical 
faults, variati in compositi and 


physical properties. Average inspection 
speed 120 ff. per minute. 

Over 50 steel mills and fabricators 
ore now using this equipment. 


MAGNETIC ANALYSIS 
SPECIAL EQUIPMENT 


Electronic Equipment for non-destruc- 
tive production inspection of non-mag- 
netic stainless steel bars, and both 
seamless and welded tubing for mechan- 
ical faults, and for variations in compo- 
sition and physical properties. Average 
inspection speed 200 ft. per minute. 


MAGNETIC ANALYSIS 
DEMAGNETIZERS 


Electrical Equipment for rapid and 
efficient demagnetizing of steel bors 
and tubing. When used with Magnetic 
Analysis Multi-Method Equipment, in- 
spection and demagnetizing con be 
done in a single operation 


MAGNETIC ANALYSIS 
COMPARATORS AND METAL TESTERS 


Electronic Instruments for production 
sorting both ferrous and non-ferrous 
materials and parts for variation in 
composition, structure and thickness of 
sheet and plating. 


MAGNETIC ANALYSIS 
MAGNETISM DETECTORS 


Inexpensive pocket meters for indi- 
cating residual magnetism in ferrous 
materials and parts. 


For Details Write: 
MAGNETIC ANALYSIS CORP. 
42-44 Twelfth St., Long Island City 1, W. Y. 

“THE TEST TELLS” 
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LABORATORY 
CAN MAKE 


ABRASION 
RESISTANCE 


with the TABER ABRASER 


Simulates ACTUAL abrasion and weor 
conditions during test and gives AC- 
CURATE numerical index for your report. 
Recognized the world over as the STAND- 
ARD for testing metals and metal finishes. 
The Abraser is now available in the NEW 
portable type Model 140-PT, illustrated 
above 


TABER STIFFNESS TESTER 


Determines both stifiness 
ond resilience of sheet 
ond wire specimens and 
gives report from Ol- 
RECT READING. No cal- 
culations! 
Write for 

Illustrated Literature 


INSTRUMENT CORPORATION 
111 Goundry Tonawande, N.Y 
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HARDNESS TESTING 
SHORE SCLEROSCOPE 


Pioneer American 
Standard Since 
1907 


Available in Model C-2 
(illustrated), or Model 
D dial indicating with 
equivalent Brinell & 
Rockwell C Hardness 
Numbers. May be used 


freehand or mounted on 


bench clamp. 


OVER 40,000 
IN USE 


SHORE INSTRUMENT & MFG. CO., INC. 
90-35M Von Wyck Exp., Jamaica 35, N.Y. 


ST N 133 N INF r N PA 


Applies 1 to 10,000 gram loads 
Write for Bulletin 


Kent Cliff Laboratories Div. 
The Torsion Balance Company 
CLIFTON NEW JERSEY 


i PAGE 152 


Metal Progress is now 
in its fourth year as 
one of our clients 


Che 


The Eastman Editorial Research Service is a 
critical and advisory service to publishers 
for the sole purpose of developing and main- 
taining better readership. 


Exclusive to one publication in a field 


Use of the Eastman service by Metal Progress 
is an implied guarantee to its readers of 
continuing editorial progress. 


The Eastman Research Organization 
500 Sth Avenue New York 36, N. Y. 


BARBER 


Impressor 


for quick, on-the-spot hardness testing 
of non-ferrous metals and plastics 


Simple to operate . . . gives an instant, depend 
able measure of hardnes Operates on principle 
ot tor a spring-loaded indenter into the sur 
face wit the amount f penetration regisering 
on a dial indicator. Can be used in any position 
tamper proof compact rugged, yet 
weighs only |2 oz. Thousands used by indusery. 
Write today for complete details 


Barber-Co!lman Company 


Dept. A, 1218 Rock St., Rockford, Illinois 


METAL PROGKESS 


A 

| — ST NO. ON INFO-COUPON PAGE 15 

CC 


GET A BID FROM 


HOOVER 


SPECIALISTS IN THE FIELD OF 


Die Castings 
SINCE 1922 
Aluminum and Zinc 


THE HOOVER COMPANY 
Die Castings Division 
North Canton, Ohio 

LIST NO. 74 ON INF N PAGI 


WRITE, WIRE or PHONE 
FOR YOUR CATALOG: 


3 mp 647 Union Bivd., Paterson 2, N. J 
Telephone: Little Falls 4-2300 

mee Direct NEW YORK Tele. WI 7-904! 
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A CABLE SPLICED 
iN 10 


ERICO PRODUCTS, INC. 
Complete Arc Welding Accessories 


2070 E. Gist Place, Cleveland 3, Ohio 


Write for Caddy Catalog 


- Srar STAINLESS SCREW CO. 


QUEOUS SYSTEMS 
Grade “C-W-25° 


Non-flammable 
Non-toxic 

Aqueous Oily Film 
Protects Ferrous Parts 
for long Periods 
Indoor Storage 


Write for free sample and brochure 
Specify Grade ‘‘C-W-25"' 
ODUCTION SPECIALTIES, INC. 


755 BOYLSTON STREET 
BOSTON 16, MASS 


METAL PROGRESS 


A PROVEN 
DEPENDABLE SOURCE 


FOR BETTER GRADE INVESTMENT 
CASTINGS IN FERROUS AND 
NON-FERROUS METALS 


INVAR 
CASTING 
Special Feature 
Nickel content 
held to 35% min 
imum 36% 


manzimum 


STAINLESS STEEL PART for milk 
bottling unit formerly machined 
from solid stock 
Only finish oper 

ations required 

ore reaming small 

dia. of counter - 

bored hole and 

drilling and tap = 


ping for set screw 


* Coated, Straightened 
© Cut © Coiled and Spooled 


Automatic Welding... 


All Analyses 


> 
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. His years of experience and leadership 


in providing the correct— 
Stainless and Heat Resistant Arc Welding Electrodes 


—place a trusted guarantee back of your welding operations. 


-6100° 


Shane: 2 


Miles Avenue 


MAURATH, 


| 
NO. 71 ON INI BON PA 
RESISTANT 
EI 
ENGINEERE 
PRECISION CASTING ‘ 
LIST N PA 2 NO. 4 ON INFO.COUPON PAGE 152 LIST NO. 72 ON IN PA 
147 


USTLICK 


BRIGHT GOLD SYSTEM 


FERROUS 
without scratch FOR INDUSTRIAL and 


METAL PROCESSING 
brushing or DECORATIVE USES 


Eliminates . . . 
bafines 1. Exceptionally hard deposits — twice 


Rust 
the hardness of conventional Fire Hazards 
gold plating. 


2. Operates at room temperature — re- Toxici ty 
quires absolute minimum control. Dermatitis 
3. Excellent metal distributi d 
Degreasing 


Write for free sample and , brochure 
SEL-REX PRECIOUS METALS, INC. Specify Grade ' 
Dept. BB, 229 Main Street 


Belleville 9, N. J. 


RODUCTION SPECIALTIES, 


755 BOYLSTON STREET 
BOSTON 16, MASS 


A FULL LINE OF MIXERS 
For Your Quenching Operations 


BERYLLIUM 
COPPER 


TITANIUM © BRONZES © ALUMINUM 
COPPERWELD + SILVER PLATED WIRES 
OTHER NON-FERROUS 


rounn WIRE 
for 


* SPRINGS 

* FORMS 

* ELECTRONICS 

* SPECIAL PURPOSES 


Sturdy, dependable units for 
any size or shape, new or ex 
isting quench tanks; for single 
or multiple installations. 
PORTABLE easy to 
mount, and quickly ad- 
justable to best, uniform 
agitation. Sizes 1/4 to 
7% HP 

FIXED—top-entering and 
side-entering units for 
pre-determined quench 
results. Sizes | to 25 HP 


ALSOP | 


1104 Morris Street — Milldale, Connecticut 189 Coldwell Ave. Petersen 4: 
LIST NO. 136 ON INFO-COUPON PAGE 152 


MANHATTAN 


Abrasive Wheels — Cut-off Wheels 
Finishing Wheels—Diamond Wheels 


Custom-made for your specific 
material removal problems 


Foundry Snagging—Biliet 
Surfacing—Centerless Grinding 


Cutting and Surfacing concrete 
granite, and marble 


HEAVY RHODIUM Electroplating — in thicknesses up to .001” 
— is now an entirely practicable industrial procedure. Using Technic 
solutions and controlled equipment, you can impart the properties of 
pure rhodium to base metals. This scientific method suggests applications 
throughout industry to solve problems that have long baffled design 
engineers. Very hard and resistant to wear, rhodium remains tarnish- 
free in all atmospheres, is unaffected by acids, alkalies or salts. Recom- 
mended applications include use of rhodium wherever extremely cor- 
rosive conditions obtain. If you are now plating rhodium, we can equip 


"Moldises” for rotary sanders 
Grinding and Finishing 
stainiess steel welds 
Bearing Race Grindiug 

and Finishing 

Finishing Tools and Cutlery 


z Cutting-off—Wet or Dry Bars, Tub- you to do better work at lower cost — if you have not yet taken advantage 
coabietiesd Gad cellesced chook of rhodium’s unique qualities, we can equip you to do low-cost electro- 
Grinding Carbids Tipped Tools plating with scientifically controlled results. Technic service includes 
+. engineering supervision until your installation is operating at full effi- 
ciency. Send us your problems — and write for “Electroplated Rho- 
fo dium” Data Sheet, indispensable reference for practical electroplating. 
ae Raybestos-Manhattan, Wwe. TECHNIC, INC., 39 Snow Street, Providence, R. I. 
MANHATTAN RUBBER DIVISION 


: 92 TOWNSEND ST. PASSAIC, J. Advertisement Advertisement Advertisement 
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WHITELIGHT 
A G E $ U requirements 


your comprehensive independent 


source of magnesium alloy for de-greasing —_ pickling 
Tubes © Rods Sh 
Hollow Extresions © Plate © Sheet anodizing — plating 


© Pi ° Wi Welded d 
Riveted materials nandling 
small-parts storage 


of any size and shape — 
any ductile metal 


WHITE METAL ROLLING 


& STAMPING CORP. MFG. CORP. 

82 Moultrie St., Brooklyn 22, N. Y. 
Sales Office 28 Pequot Road 
376 Latayette St., New York 3, N. Y. Southport, Conn. 
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FABRICATED MONEL || 
EEDED) EQUIPMENT 


Hairpin Hooks Sheet Crates 


Steam Jets Chain BLACK 
FINISH for 


¢ Mechanical Bar, Tube and Coil Picklers STAINLESS STEEL 
THE YOUNGSTOWN WELDING & ENGINEERING CO. [iieeruumtenean 


Du-Lite 3-0 blackening both can be operated of 
3721 OAKWOOD AVE... YOUNGSTOWN, OHIO require for blackening stainless. 


240°F or less, much lower than other processes 


NON-DAMAGING 
Low-temperature 3-0 process colors without 
surface damage, virtually eliminates costly 
spoilage of finished ports. 


LIST NO. 94 ON INFO-COUPON PAGE 15? 


ECONOMICAL 
3-0 bath is stable throughout its long life, 
requires only replacement of normal dragovt. 


EASY, SAFE OPERATION 
CiRCO VAPOR DEGREASERS large Du-Lite 3-0 requires no carboys, special equip- 


or small—automatic or manual oper- ment, or unuwal safety precaution. Ordinary 
ation cleaning rinses, low operating temperatures and 
cold water final rinse eliminate processing 
circo METAL PARTS WASHERS danger. 
custom engineered to suit your pro- 
duction needs GUARANTEED 
CIRCO-SONIC DEGREASERS — new. Du-Lite 3-0 is made and guaranteed by Dv-tite, 
. the metal finishing speciclists. Depend on Du-Lite 
est development—cleaning by ultra- 
EQUIPMENT COMPANY sonic vibration yew end 


119 Central Avenue, Clark (Rahway), N. J. CIRCO-SOLV (Trichlorethylene) and 
Offices and warehouses in principal cities PER-SOLV (Perchlorethylene) — high 
purity, low-cost solvents 


FREE! Write for 32-page CIRCO Degreasing Manual 


LIST NO. 10 ON INFO.COUPON PAGE 152 
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ENGINEERING ALLOYS 


by N. E. Woldman 


Pot 


This up-to-the-minute book 
M “bering ] , lists over 19,000 alloys by trade 
MEM prom. 


name and gives their properties, 


aig . there is a helpful Holden brochure that provides engineering compositions and typical appli- 
Weil firing data and assistance for you. Let us send the booklets that relate to 


your operations—without obligation, of course. Bulletin 200 covers cations. All important commer- 
Salt Boths; 201—Pot Furnaces; 203—Cleaning and Descaling; 
204 —Pressure Nitriding Process; 205 —Industrial Furnaces and 
New Luminous Wall Firing; 206 —Austempering and Martempering. 1056 pages of valuable infor- 


cial alloys are shown. 


mation, generous index and ta- 


HOLDEN METALLURGICAL PRODUCTS GIVE 
YOU MORE FOR YOUR MONEY... REQUIRE 
LESS SUPERVISION... HAVE PROVEN PER- trate comes of thels products. 
FORMANCE AND PROVEN GUARANTEES... 


THE A. F. HOLDEN 


MANUFACTURING PL ANTS _ — | AMERICAN SOCIETY FOR METALS 


DETROIT, MICH ANGELES, CALIF. 7301 Euclid Ave. Cleveland 3 
(BRoadway 3.5405) (LUdiow 1.9153) (Slate 7 $885) 


Price, $15.00 


LIST NO, 127 ON INFO-COUPON PAGE 152 


s Than One Kind of Plating 
Basket and Heat Treating Fixture and 


MAKES THEM ALL! 
CALL WIRETEX your 


Baskets* Muffles* Screens 
* Fixtures* Grids* Racks 
* Large or Small+ One or a 
Million* To resist heat, acid, 
abrasion or exposure... in 
every weave, metal or alloy. 


+++ OFFERS 


the most advanced 
Salt Bath Furnaces 


FOR 


Just Two Examples: 
(A) Carries 2% ton load 


BATCH into a pit furnace 


2,200 F. temp. Three 


t h 34 Specialists in 

PE units, eac Ya" 22” i mf Processing 
TY (B) Nitriding process bas- x g. co. Carriers 

Since 1932 


ket for temp. to 2,000 
WORK F. 27" x 12" § Mason 


> 
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CONVEY ORIZED 


WORK 
the QUENZINE STORY 
° Low priced, more readily available carbon 
steels can often replace alloy steels when 
quenched in Beacon 
ALUMINUM Quenching Oils with 
QUENZINE added 
BRAZING For information on 
ae this new additive and 
see other Beacon Brand 
Heat Treating Com- 
a5 pounds write to... 
Reduce your assembly problems and costs. 
Our shapes continuously formed, with high 
degree of accuracy, from ferrous or non 
: UPTON ELECTRIC FURNACE (0 ferrous metals. Write for Catalog No. 1053. 
16808 Hamilton Avenue ALDRIDGE 
ee INDUSTRIAL OILS, Inc 
Phone: Diamond 1-2520 
Ware ane 401 W. 140th Cleveland 11, Obie 
3761 OAKWOOD AVE. YOUNGSTOWN, 
LIST NO, 20 ON INFO-COUPON PAGE 152 LIST NO, 101 ON INFO-COUPON PAGE LIST NO. 297 ON INFO-COUPON PAGE 152 
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. WHATEVER YOUR HEAT TREATING PROBLEM MAY BE 
~ | \\ 
g 
ANY Hi 
x | 
€ 
| 
| 


Make it 
TOUGH 
for us, 
we'll make 


it easy 


for you 


When your aluminum extrusion calls 
for the unusual, call for ARTRIM. We at 
ARTRIM believe we have the wherewithal 
to turn out the finest aluminum shepes you 
can buy. For example dies are replaced 
frequently, resulting in closer tolerances 


and absence of die markings. Write today! 


PRECISE 
COMMERCIAL 
ALUMINUM 
EXTRUSIONS 


ARTRIM + DIVISION OF 
SUPERIOR INDUSTRIES, INC 
YOUNGSTOWN, 


N PA 


Surface Protection 
Against Wear and 
Corrosion 


A new book containing sections 


Published, 


Price, $6.00 


American Society for Metals 
7301 Euclid Ave Cleveland 3, Ohio 


FURNACES 


for 
Every Heat Treating 
Process 


* 
CONTROLLED 
ATMOSPHERES 
* 
DIRECT FIRED 
* 
CIRC-AIR DRAW 
FURNACES 
* 
CIRC-AIR NICARB 


(CARBONITRIDING) 


HEAT TREATING 


< » 
Specially Engineered 
or 


Your Particular Needs 
GAS OIL © ELECTRIC 


$70 Fremont Fi. * Detroit 7, wi 


More thon two thousend sotisfied users 
WILL TESTIFY YOU 


SAVE 3 WAYS 
WITH A LUCIFER FURNACE 


1—Save on First Cost 
CHECK THESE PRICES 


Furnace Size 2000 2300 
Gat?" 500.00 400.00 
On 50.00 450 00 

1000.00 1100 00 

1500 00 1600.00 


Complete with 100°: automatic 
electronic controls. 


2—Save on Man Hours 


Less operator attentior eded—Luecifer controls 
are EXAC T. They reach sP ECIFIED heat rapidly 
and retain SPECIFIED temperature without varia- 
tion, Ne special experience required when you use 
a Lucifer Furnace 


3—Save on Maintenance 


Finest rots ractory mote artate are built inte Lucifer 
Porn var for bette client heat retention 
Elem ete are quarar ite ~ ty tived. trowble free 


For FREE LITERATURE, specifications 
ond price list of Lucifer Furnaces in wide range 
of sizes—top loading and side loading types 
Engineering advice without obligation. 
wire or phone today 


THERE'S A 
STANWOOD 


NEAR YOU! 


METAL PROGKESS 


FOR CATALOG... 
HELPFUL INFORMATION 


REPRESENTATIVE 


PROBLEM WE CAN'T SOLVE 


We are specialists in the designing, engineering and raanu 

facturing of equipment for handling parts through heat treating, 
quenching, pickling and related operations. Let our broad experi 
ence serve you! We can supply baskets, trays, fixtures, carburizing 


boxes, retorts or furnace parts designed to meet your specific 


vearve 
Sette 


4a17 W. CORTLAND st. CHICAGO 39, 1LLINOIS 


CIAC-AIR 
coatings, case hardening 
ment metalzing ale tive heat 
Treatment hard racing ana 
testina tor wear re tance 
Common problems encountered 
S, INC. 
PA. 
J" 
LIST N INF N PAGE ? N 27 N INS N PA 
LLL 
> 
| 
ettonrs 
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Here’s why RULOWN solves bearing problems 


RULON is 4 unique new oil-free bearing material for light loads. Devel- 
oped through original basic research on friction, Rulon never requires 
lubrication because very low friction coefficient is inherent. Excellent abra- 
sion resistance. Chemically inert, extremely resistant to chemical corrosion. 
Zero water absorption, Operates without distortion submerged in water 


and .most acid or alkali solutions. Exceptional anti-hesiveness, cannot ac- 


cumulate dust, dirt, air-borne sediment. Readily sterilized, resists tem 
perature extremes 100°F to over 400°F, Special electrical properties 
adapt it to electro-mechanical applications. Supplied in any form, com 
pletely finished or for machining in your own plant. Already used in 
widely varied applications, but potential largely untapped — Rulon may 
solve your problem. 20 Data Sheets available giving special properties, cas« 
histories, all details. Request without obligation. 


DIXON CORPORATION, BRISTOL, RHODE ISLAND 


Advertnement Advertmement Advertisement 


LiST NO, 130 ON INFO-COUPON BELOW 


Get these important 


FIELD REPORTS 


on Metalworking Lubrication with 
MOLYKOTE® LUBRICANTS 


...@ “MUST” in every metalwork- 
ing shop and design department 


hundreds of case histories from 
customer files .. . prepared especial- 
ly for the industry .. . 


THE ALPHA MOLYKOTE CORPORATION 


READERS’ INFO-COUPON SERVICE, METAL PROGRESS 
7301 Euclid Avenue, Cleveland 3, Ohio 


Please send further information, as checked at the right, on the advertisements in the 
Bulletin Board with numbers | have listed below— 


(Please check) 


Send Catalog Send Neorest 
or Engineer- Price Source of 
ing Dota Info Supply 


(Bulletin Board Item Number) [ J CJ 

C) 
C) Cj 
C) C) 
C) CJ 


The 1955 Supplement to 
the Metals Handbook 


@ 200 Large Pages 
@ 214 Tables 
@ 256 Charts 
@ 411 IMustrations 


Order now a copy of the clothbound 
1955 Supplement to increase the use- 
fulness of your ASM Metals Hand- 
book. The Supplement gives an au- 
thoritative survey of facts on these 
subjects: 


Sheet Steel 

Press Forming Dies 

Gray Cast Iron 

Stainless Steel 

Aluminum Alloy Castings 
Closed-Die Forgings 

Helical Steel Springs 

Surface Finish 

Residual Stresses 
Electroplated Coatings 
Induction Hardening 

Flame Hardening 

Gas Carburizing 

Control of Surface Carbon 
Heat Treating of Tool Steel 
Manual Are Welding 

Metal Cleaning Costs 

Creep and Creep-Rupture Tests 
Radiography of Metals 
Macro-Etching of Iron & Steel 


Each article gives a comprehensive 
coverage of its subject, with informa 
tion limited to essential facts. This 
authoritative survey was prepared by 
19 ASM technical committees com- 
prising 179 outstanding engineers. For 
complete details of contents, see 
August 15, 1955, issue of Metal Prog 
ress, Which contains the articles being 
offered in this clothbound edition. 
Price is $4.00 to ASM members, 
$6.00 to nonmembers. 


American Society for Metals 
Room 790, 7325 Euclid Ave. 
Cleveland 3, Ohio 


Please rush me the 1955 Supplement to the Metals 
Handbook 


Zone State 
Check enclosed Bill me Bill my company 
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“Gee, Dad--I bet you forged it in one impression on 
\ that big 10,000-Ib. Board Drop Hammer!” 


Quiz kid? Mmm, not exactly. It’s that Erie Foundry book in his 
back pocket that did the trick. 

What? A forging book for kids? 

Well you see, we've been thinking that it would be kind of nice to 
have the youngsters (yours and ours) understand this forging business a 
little. Might make them think Pop’s almost the man Superman’ is. 

So we poor, unsung fathers at Erie had the exciting story of 
“Forgeland, U.S.A.”’ put in a book—in the kind of language youngsters 
understand—with pictures too! 

And you're welcome to a copy—or several . . . for free, of course. 
*absolutely guaranteed to make Pop a hero 


if you have a raft of kids—send for a raft 
of books: 


ERIE FOUNDRY CO., ERIE, PA. 
Send___"FORGELAND U.S.A.” Books to: 


ERIE FOUNDRY CoO. ERIE,PA. 


“OUR 61st YEAR" 
FORGING HAMMERS * TRIMMING PRESSES * HYDRAULIC PRESSES AND ALLIED EQUIPMENT 
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ARE PARTS 


CAUSING YOUR 


PRODUCT FAILURES? 


SHAFTS 
LEVERS 


SPRINGS 


it Will Pay You To 
Use ALLOYS 


How many times can you trace your product failure to the corro- 
sion, wear or breakage of some small part? A screw . . . a shaft 
... small spring . . . a gear or other seemingly insignificant part? 
In most cases the failure can be blamed on the material from which 
the part was made. The use of Nickel Alloys or Stainless Steel 
Wire, Rod or Strip for these parts could have saved many dollars 
in service and replacement costs because of their superior engi- 
neering properties. 


How much more will alloy materials cost? Actually, on small parts, 
fabrication, finishing and other manufacturing costs will more 
than likely far overshadow material cost. You will find that the 
extra cost of using alloys will be insignificant compared with the 
benefits in longer service life, lower maintenance costs and fewer 
customer complaints. 


For informative technical data on our al- pees 
loys . . . and for some good ideas... eo; 


SEND TODAY FOR OUR NICKEL ALLOY AND 
STAINLESS STEEL DESIGN HANDBOOKS. 


ALLOY METAL WIRE DIVISION 


‘taining 0.07 to O.11% ¢ 


H. K. PORTER COMPANY, INC. 
Prospect Park, Pennsylvania 


Stress-Corrosion 
Cracking of Stainless 


Digest of “Mechanism of the 
Stress-Corrosion Cracking of 
Austenitic Stainless Steels in 
Hot Magnesium Chloride Solu- 
tions”, by T. P. Hoar and J. G. 
Hines; Journal of the Iron and 
Steel Institute, Vol. 182, Febru- 
ary, 1956, p. 124-143. 


[NTZACRANULAR cracking in aus- 
tenitic stainless steel is associated 
with carbide precipitation but trans- 
granular cracking is caused by stress. 
The corrosive attack of many chemi 
cals, such as hot solutions of inor 
ganic chlorides, impure steam and 
ethyl chloride, exaggerates the effect 
of stress in producing the cracks 
The higher the stress, the more 
rapid is the failure. The corrosion 
connected with these failures de 
pends on the breakdown of protec 
tive oxide films, the stress rendering 
the alloy less noble. 
Most stress-corrosion cracking 
tests have been made on bent sheet 
specimens, in which elastic and 
plastic stresses are confused so that 
it is very difficult to stress different 
specimens uniformly. For this work 
wire specimens loaded in tension 
were used. In these tests small cracks 
in the specimen inc reased the stress 
so that failure was hastened whereas 
with bent specimens small cracks 
relieve the stress and might escape 
4 hot 


concentrated MgCl, solution was 


detection for a long time 


used as the corrodent. The test speci 
mens were 0.02-in. diameter wires 
of ten different stainless steels con 
17 to 19.54% 
Cr, 7.8 to 10% Ni, 0.3% to 1% Si, and 
up to 1.6% Mn, 0.7% Ti, 3% Mo, 14% 
Cb, 0.4% Cu, or 0.06% N. 

The wire passed through a heated 
vertical pyrex tube containing the 
corrodent, The wire above the solu- 
tion was protected by a small tube 
containing nitrogen. The specimens 
were loaded by a lever that opened 
a time switch when failure occurred. 
A pH meter was used to measure the 
electrical potential between the 
specimen and a connected Ag-AgCl 
reference cell. The potential read 
ings were closely reproducible be- 
tween experiments. 

Preliminary experiments showed 
that the standard deviation of the 
fracture time for duplicate experi- 
ments with one material and one set 
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TITANIUM STRIP is desc aled continuously 
on time cycles as low as 30 seconds, 
with excellent results 


Use this fast, safe Hooker Process | 
for descaling steel and titanium mmersiow 


on 5 tons of stainless wire. A water 


Descale alloy steels and titanium in any form—rapidly, safely-—using the quench, 3-minute acid dip, and final 


, water rinse produce a clean, bright 
K 
oOces vo gS 
Hooker Process with Virgo® Descaling Salt surface with no pitting or etching 


A bath of molten Virgo Descaling Salt quickly converts scale, rust, and 
other surface impurities to an acid-soluble coating. A quench, acid dip, 
and final spraying then remove this coating in from one-tenth to one- 
hundredth the usual pickling time, with no measurable effect on the 
base metal 

You can easily set up the Hooker Process for batch or continuous opera- 
tion on any form of work including strip, sheets, bars, wire, tubes, plate, 
castings, forgings, and fabricated parts. You can usually process work as 
fast as your handling methods allow, with a minimum of supervision 
Operation ts safe for personnel, and there is little or no spent-acid dis- 
posal problem 

You can profit by the experience of more than 50 companies now 
using the Hooker Process successfully to speed up descaling of alloy steels 


and titanium in practically every form. 

You'll get quick service on any descaling problem, by writing or pho- 
ning us. Complete test and engineering facilities are at your disposal, LIGHT-GAUGE ALLOY STRIP is dlescaled 
0-55 Tt. per min. in this Virgo 
alter 


without obligation. rod 
dA i 


annealing 


Send for these bulletins Get the whole story on Vireo 
Descaling Salt for alloy steels and titanium how the 
Hooker Process works, its advantages, how to set up a 
Virgo descaling line, and the services you enjoy as a 
user. No obligation, Write us today 


From the Salt of the Earth HO 


HOOKER ELECTROCHEMICAL COMPANY CHEMICALS 


405 Forty-seventh St., Niagara Falls, N. Y. 
NIAGARA FALLS * TACOMA * MONTAGUE, MICH. * NEW YORK + CHICAGO + LOS ANGELES 
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° tials of specimens exposed to stress- 
Stress-Corrosion . . . 


corrosion, five specimens connected 
together were tested simultaneously. 


of conditions was about 20% of the Unstressed specimens show an ini- 
average. Most of the alloys failed tial drop in potential as the solution 
from one major crack in each speci penetrates into breaks of the oxide 
men, with numerous minor cracks film, then an increase as the film is 
near the point of failure. Two of the repaired, and later another drop un- 
molybdenum-bearing steels and one til solution of metal in the pores is 
titanium-bearing steel had several established and the corrosion rate 
large cracks along the exposed speci becomes steady. 


men length. Stressed specimens have similar 


In measuring the corrosion poten potential-time curves except that 


If you use thermocouples,. | 
THIS MANUAL IS (-—~))\_ 
MEANT FOR rou! “>. 


That's the subject covered in detail by this new basic guide to 
more accurate temperature measurement. It gives complete 
specifications on these exclusive Hoskins alloys . . . clearly 
states the Accuracy Guarantee applicable to both thermocouple 
and lead wire grade material. It lists temperature-millivolt 
equivalents for Chromel vs Alumel ... explains standardization procedures, 
and tells how best to test “unknown” wires. What's more, it contains much 
useful application data to help you make more and better use of Chromel- 
Alumel thermocouples. Yes, if you're interested in accurately controlling 
temperatures, this manual is meant for you. Send for it today! 


A 


Chromel-Alumel thermocouple alloys are produced exclusively by 


HOSKINS MANUFACTURING COMPANY 
4445 Lawton Avenue © Detroit 8, Michigan © TYler 5-2865 


7 


they are lower and show a rapid drop 


in potential a few minutes before 


fracture with an equally rapid re- 
covery. This rapid potential fall oc- 
curs earlier with higher stress. The 
mechanical properties are affected 
very little during these stress-corro- 
sion tests until the rapid fall of po- 
tential occurs; then the elongation is 
decreased more than the strength. 


Extension measurements indicate 
that practically no cracking occurs 
until the last few minutes before 


fracture after an induction period of 


corrosion. This was confirmed by 
tests of specimens corroded first 
without stress and stressed later. The 
induction period is generally about 
20 to 200 min. in these tests at 
about 300° F. The specimen does 
not fail until the potential reaches 
its maximum. 


At higher stresses the times to 
fracture of all the steels were simi- 


lar; at low stresses, most of the alloys 
required longer times to fracture but 
two of the molybdenum-bearing 


steels and one titanium-bearing steel 
fractured nearly as quickly at 500 
psi. as at 50,000. The effect of stress 
increase is greater in all the steels 


at low stresses than at high. The 


change of corrosion potential with 


time at different stresses indicates 


that an increase in stress has a minor 


effect on the preliminary corrosion 


process and only a slight effect on 


the period of crack propagation. 


Some specimens were pickled to 


remove the natural oxide film and 


tested after different types of sur 


face films were produced on them. 


A thicker, less porous film gives a 
longer induction period and a slight 
ly longer period of final rapid po 
tential fall before cracking. The kind 
of initial oxide film has little in- 
fluence on long-term corrosion, or on 


fracture times at low stresses. 
Small additions of acid (0.024% 
hydrochloric acid) to the magnesium 


chloride solution cause rapid film 


breakdown and crack propagation 


with an induction period shortened 


to a few seconds and early failure. 


Stress-corrosion cracking does not 
start from deep pits but from spots 
where bare metal is exposed to the 


electrolyte by the corrosion reactions 


so that anodic solution is rapid. At 


such areas mechanical deformation 


is facilitated and a crack pit may 


start. Cathodically produced hydro- 
gen may also weaken the surface and 
assist cracking. Crack pits seem to 
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Published in the interest of the Soft 
Drink Canners Association and the can- 
ning industry. 


Eliminate the hazard of broken 
bottles in your plant by provid- 


ing your employees the safety 


and convenience of canned soft 
drinks. 


Call your soft drink supplier and 
learn the many advantages of 
dispensing drinks the modern 


way—in cans. 


Above are illustrated two of the modern 
cans for soft drinks, now available for 
in-plant use. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


General Offices Youngstown, Ohio District Sales Offices in Principal Cities. 


SHEETS - STRIP - PLATES - STANDARD PIPE - LINE PIPE - OIL, COUNTRY TUBULAR GOODS - CONDUIT AND EMT - 
MECHANICAL TUBING ~- COLD FINISHED BARS - HOT ROLLED BARS - WIRE - HOT ROLLED RODS - COKE 
TIN PLATE - ELECTROLYTIC TIN PLATE - BLACK PLATE ~- RAILROAD TRACK SPIKES ~- MINE ROOF BOLTS 
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The King Portable 


. 13th STREET 


reading. Other loads 
quired, The removable 
sible to test parts of any size 
for unusual applications 
impossible. It is rugged 
weighs only 28 pounds. 


with extra long elevating 
creases the capacity of the 
gap. Larger parts can now be 
removing head from base. 


Test Head makes it pos 
It can be adapted 
ordinarily thought 
dependable, yet 


screws. This in 
machine to 13%” 


Te KING PORTABLE— 


Now...More Versatile Than Ever! 


Newly designed, the King Portable Brinell 
Hardness Tester with Test Head for Deep and 
Offset testing, gets hardness readings in places 
no other tester can reach. It gets into narrow, 
cramped spaces, around corners and flanges, 
and into holes. 

This precision instrument is simple and easy 
to operate, and can be used as a bench tester 
or taken to the 
job, regardless 
of location. It 
can test ma 
terials in any 
position, almost 
anywhere, 

A load of 3000 
kg. is applied to 
a 10 mm. ball 
and a clear, 
sharp impres 
sion is obtained 
to permit easy 
applied as re 


be furnished 


tested without 


Write for Complete Description and Specifications 


KING TESTER CORPORATION 


PHILADELPHIA 23, PA. 


use DEOXO purifiers 


for gas purification* 


without Maintenance or 
Operating Costs... 
without reactivation 


*Less than one part per million impurity remains f 


Catalytic operation at high or low 


Available 
Capacities: 

25 CFH to 500,000 
CFH and larger. 
Special units de- 
signed for specific 
requirements are 
also available. 


Write for free in- 
formative booklet 
No. 10 and techni- 
cal assistance. 


pressure: 


AT ROOM TEMPERATURE: 


Removal of oxygen (up to 3%) 
and/or hydrogen (up to 6%) 


AT 125° CENTIGRADE: 
Conversion of CO to CO, 


AT 250° CENTIGRADE: 
Methanation of CO to CH, 


113 Astor Street, Newark 5, N. mi 
NEW YORK + SAN FRANCISCO + LOS ANGELES + CHICAGO 


Stress-Corrosion 


require activation by a stress period 
even after damage from unstressed 
corrosion. They were propagated in 
these tests at a rate between about 
0.5 and 3 mm. per hr. 

After cracking has started it can 
be stopped by removing the load or 
by applying a small cathodic cur- 
rent. The theory of crack propaga 
tion by a joint mechanical-electro- 
chemical mechanism, rather than by 
a mechanism of alternate strain and 
chemical attack, is favored by these 
authors. Calculations of the anodic 
current required agree with the ob 
served lowering of potential during 
the crack-propagation period. The 
extension during crack propagation 
is discontinuous, possibly due to 
variations in yield strength between 
grains. 

Changes in composition or in heat 
treatment or a reduction of internal 
or applied stress are probably of 
little value in eliminating or delay- 
ing stress-corrosion cracking of stain- 
less: steel. Cathodic protection, how- 
ever, should reduce the corrosion 
damage during the induction period 
sufficiently to avoid any failures due 
to cracking of the type discussed in 
this paper. 

CG. F. Comsrock 


Measuring Foundry 
Efficiency 


Digest of “Application of 
Activity Sampling Technique in 
Ironfoundries”, by A. A. Tim- 
mins; British Cast Iron Re- 
search Assoc. Journal of Re- 
search and Development, Vol. 6 
December 1955, p. 137-140. 
eviviry sampling is also known 

as “snap readings” and consists 
of recording a series of observations 
at a number of instants over a given 
period of time as to whether or not 
a certain machine was running or a 
certain activity occurring, at each 
of the instants. When the readings 
are summarized, the percentage re- 
cording action gives a measure of 
efficiency and the percentage record- 
ing inaction indicates time lost. Mul- 
tiple activities of a group can be 
examined simultaneously in this way. 
A stop watch is not needed and 
attention is focussed on movements 
and operations rather than on indi- 
vidual operations. (Cont. on p. 160) 
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for dependable deliveries 


of cold rolled specialty steels | 


~call CRUCIBLE 


Crucible is geared to give you reliable, on-time 
deliveries of a wide variety of cold rolled specialty 
steels — carbon spring, alloy strip . . . coils or cut Crucible Steel Company of America 
lengths .. . in the size, finish and temper you Mellon Squere, 
specify. 

And you're sure of quality from Crucible — fine 32-page booklet on 
finish ... better edges .. . improved flatness. 

So, for prompt deliveries, timed to meet your Nome 
production schedules — call Crucible. And, for 
handy reference — mail the coupon for your free 
copy of Crucible’s 32-page fact-filled book on cold Adécoes 
rolled specialty steels. Crucible Steel Company 
of America, The Oliver Building, Mellon Square, 
Pittsburgh 22, Pa. 


C UJ C | 4 LE} first name in special purpose steels 


Crucible Steel Company of America 
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for All Your “Rockwell Testing” Needs 


CLARK Diamond Cone Penetrators 
are exactly right for your ‘“‘Rock- 
well” hardness tester, whether or 
not it bears the CLARK name. 
Every step in their manufacture, 
from careful diamond selection to 
expert lapping, leads to a precision 
product that will give you precision 
results. Yet CLARK Diamond Pene- 
trators cost surprisingly little. 

> 
CLARK Steel Ball Penetrators, for 
accurate “Rockwell testing” of un- 
hardened steel, cast iron, brass, 
bronze, and similar materials, aré 
available in all standard sizes. 

CLARK Test Blocks, in various 
hardness grades, provide a quick, 
sure, and simple method of check- 
ing the accuracy of your ‘‘Rockwell” 
type hardness tester. 

Write today for descriptions 
and prices. 


CLARK INSTRUMENT, INC. 


10202 Ford Road ¢ Dearborn, Mich, U.S.A 


This new direct-casting Detroit 
Electric Furnace produces better 
recision castings in less time. 
Past, indirect arc melting plus 
direct furnace-to-mold casting cuts 
production cycle to as little as 
7 minutes. 


Uniform melts bring lowest reject 
rate, increase over-all efficiency. 
Low power consumption, high 
utilization of heat for operating 
economy, Get full information on 
Type IC Detroit Electric Furnace 
for higher precision casting pro- 
duction, 


Write today for full information on Type IC Furnace 
Type IC Detroit Electric Furnace. with mold attached. A Win} 
{ 


\ 


DETROIT ELECTRIC FURNACE DIVISION 
KUHLMAN ELECTRIC COMPANY 
; 1080 26th St. + BAY CITY, MICHIGAN 


Foreign Representatives: in BRAZIL —Equipamentos industries, “Eso” Lid, Seo Povlo, CHILE, ARGENTINA, PERU ond 
VENEZUELA, M. Castelivi 150 Broodway, New York 7, N. Y., MEXICO: Cie Proveedora de industrias, Atenas 32-13, 
27A3, Mexico 6, F., Mexico, EUROPE, ENGLAND, Birlec, Lid., Birmingham. 


Efficiency Study . . . 


In one foundry the pouring opera- 
tions, apparently out of balance with 
the molding, were studied. Two 500- 
Ib. ladles on an overhead monorail 
were used, each with one operator, 
to collect metal from the furnaces. 
One ladle served another operator 
with a shank ladle for pouring molds 
on a conveyer and the other ladle 
served two different operators pour- 
ing at a second conveyer. The activi- 
ties of the five men were studied 
with 3290 snap readings in two days. 
It was found that the casters lost an 
excessive amount of time waiting 
for full ladles to come from the fur- 
nace. Some time was also lost in 
raising the large ladles high enough 
to fill the shank ladles and because 
the two operators pouring on the 
one conveyer interfered slightly with 
each other. The recommendations 
included a heated metal receiver at 
the furnace so the large ladles could 
be filled faster, and arrangement of 
the ladle heights and monorail tracks 
to facilitate the pouring. 

At the second foundry all the 
operations of molding, pouring and 
shaking out appeared to be out of 
balance. Snap readings were taken 
on all these operations for two days, 
during a total of 8% hr. It was shown 
that the molding unit was busy 92% 
of the time, the mold assembly oper- 
ators 88%, those removing core 
arbors 62% and shakeout operators 
75%. With only one ladle in opera- 
tion two men spent 18% of their 
time pouring, 22% in transporting 
the ladle and 54% in refilling it. 
Installing a second ladle resulted in 
each ladle having to wait while the 
other was filled, so the total pouring 
time was increased only 15%. The 
molding operations were considered 
reasonably efficient. A heated metal 
receiver at the furnace was advocat- 
ed to save time in filling the ladle, 
and a larger ladle was suggested so 
that more molds could be poured 
per trip. 

At the third foundry operations 
were too complex for a complete 
study by the limited staff available 
and the incomplete observations are 
not reported. In the other two found- 
ries the value of activity sampling 
is considered to have been demon- 
strated for studying the utilization 
of plant and labor. 

G. F. Comstock 
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Lesson in Low Heat-Hour Cost 


“VANKEE” 


MUFFLES 


Stay the job 
4% Years 


Important parts of these famous "Y ANKEB" Spiral 
Ratchet Screw Drivers and Automatic Push Drills completely 
and uniformly hardened for over 9 yrs. in the 


i AGF*t reciprocating furnace equipped with long life 


Nichrome muffles. 


“Most important factor in maintaining low heat- Peterson considers this performance so excel- 
hour costs is the extraordinary long life of the lent that Nichrome castings are used throughout 
cast Nichrome muffles we use in our shaker hearth the “Yankee” heat treating department in the 
furnace,” says W. W. Peterson, Vice Pres. of form of pots for cyanide and lead baths, where 
Yankee Tools Inc. Div. of Stanley Tools, Phila- their performance is also outstanding. That's why 
delphia, Pa., makers of FINE MECHANICS “Yankee” Tools has been a Driver-Harris cus- 


TOOLS. tomer for over 27 years. 

A variety of small parts are hardened at 1550°- Our business is keeping your heat-hour costs 
1600° in this furnace, which has been in continu. down to absolute minimum. By specifying D-H 
ous operation since 1946, on double shifts most = alloys—like Yankee Tools— you will get all 
of the time. Yet in nine years only two muffles the benefits of our 32 years of successful experi- 


were used —an average life of 41/, years each! = ence in doing just that. 


*T. M. Reg. U. 5S. Pat. OF. 
tAmerican Gas Furnace Co., Elizabeth, N. J, 


) Driver-Harris HARRISON, NEW JERSEY 


COMPANY 


BRANCHES: Chicago, Detroit, Cleveland, Louisville, Los Angeles, San Francisco 


MAKERS OF WORLD-FAMOUS WICHROME AND OVER 80 ALLOYS FOR THE ELECTRICAL 
MAY 1956 


ELECTRONIC, AND HEAT-TREATING FIELOS 
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X-ray Film 
specifically designed for 
Today’s Radiographic Advances 


Kodak Industrial X-ray Film, Type AA 


Out of the Kodak Research Laboratories comes a new and 
improved x-ray film designed to work hand-in-hand with 


today’s other advances in industrial radiography. It is a Read what the new Kodak 
film that retains the fine sensitivity characteristics which Industrial X-ray Film, Type AA, 
have made Kodak lype A the most widely used x-ray film will do for you 


in industry, 
— Reduces ex posure time speeds up routine 
But more, while retaining these characteristics, the new examinations 


film gives you greatly increased film speeds—speeds ranging @ Speeds up processing cycle with existing expo 


up to more than twice the speed ol ly pe A. So we have sure technics 
named this new film Type AA. 


@ Provides increased radiographic sensitivity 


All through your radiographic operations this film will through higher densities with established expo 

amd pr tech ‘ 

provide finer work, faster. Its characteristics and possibili 
ties are particularly outstanding when working with today's © Gives greater subject contrast, more detail and 


higher k.v. x-ray machines and gamma ray sources, easier readability when established exposure 


times are used with reduced kilovoltage 
Your x-ray dealer and the Kodak Technical Representa 


tive are ready to tell you about this new film. Get in touch @ Reduces the pomibility of pressure desensitiza 


: tion under shop conditions of tse 
with them to see how much this great new film is going to 


mcan to you, 


EASTMAN KODAK COMPANY 
X-ray Division, Rochester 4, N.Y. 
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MARTINDALE 


ROTARY BURS AND FILES 


Made of high-speed steel. Produced in our 
own factory where uniform hardness is assured 
by heat-treating in electric furnaces on which 
the temperature is closely controlled by 
electric eyes. 


VY YS 


Over 200 sizes and shapes (total over 75,000 
pieces) are carried in stock for immediate 
shipment. 


MOTOR-FLEX UNITS 


Martindale Motor 
Flex Units are made 
in 7 Models — 24 
Combinations. They 
vary from 1/10 to 
Vo HP. with vari- 
ous motor speeds. 
Available in bench, 
pedestal or over- 
head suspension 
types. 


Complete line of attachments. 


METAL-WORKING SAWS 


Made of 18-4-1 High Speed Stee! in 4 types 
for Screw-Slotting, Metal-Slitting, Copper- 
Slitting and other cutting operations on both 
ferrous and non-ferrous metals. 


Diameters range from 1%" to 4” and stock 
tools are made with various numbers of teeth 
and in a wide variety of thicknesses. 


Send for new 64-page catalog No. 30 
covering these and many other items 
for maintenance, safety and produc- 
tion. 


MARTINDALE ELECTRIC CO. 


1372 Hird Avenue, Cleveland 7, 


Automation in 
Steel Production 


Digest of “Automatic Control 
in the Steel Industry”, by 
R. W. Holman, presented at the 
Birmingham Regional Technical 
Meeting of the American Iron 
and Steel Institute, Oct. 5, 1955, 
18 p. (preprint). 


(ances IN flat rolled steel manu- 
facturing methods originating 
in the late 1920's with the shift from 
individual sheet processing to con- 
tinuous rolling of coiled material 
are as significant as the much more 
publicized Detroit type of automa 
tion of machining processes which 
started in the late 1940's. For ex- 
ample, the old hand hot mill pro 
duced about 11 tons of sheet per 
turn, compared to the 550-ton turn 
capacity of the modern five-stand 
cold reduction mill —a 50-fold in 
crease. In the old hot dip tinning 
processes, 33 ft. per min. was an 
average speed; now 2000 ft. per min. 
is obtained from modern electrolytic 
tinning lines. 
Nevertheless, the 
lagged in the adaptation of contin 


industry has 


uous automatic processing in some 
finishing and materials handling 
operations. It is recognized that a 
properly designed regulating con- 
trol system is tireless in comparison 
with the human operator, has identi 
cal standards of performance from 
shift to shift and can make correc- 
tions for variations too small to be 
discerned or considered significant 
by the human operator, The result is 
better quality and improved yield, 
both vital factors in high-tonnage 
production and with relatively high 
product value, as is true with fin- 
ished steel. 

Application of controls to tandem 
cold reduction mills has been a high- 
ly competitive effort, resulting in a 
progressive advance from speeds of 
1200 ft. per min. in 1935 to 7000 
1955. Speed of 
response and accuracy of control of 
regulating 
responsible for the 


ft. per min. in 
systems are primarily 
improvement 
The modern tandem mill control sys- 
tem can correct a sudden error or 
changed condition — in 
0.035 see. 

Control of thickness has made 
significant progress, thanks to the 
reliability of radiation-type gages 
both X-ray and nuclear source de- 


operating 


OMIC 
POWER 


Atomic power, we feel, offers 
outstanding opportunity for an 
engineer or scientist to grow 
professionally. It’s new enough 
so that the work is challenging; 
still it’s well enough established 
so that a capable man can make 
real progress. 

If you are interested in a 
non-routine position that will 
use all of your education and 
experience, we suggest you in- 
vestigate the future with the 
leader in Atomic Power. At 
Bettis Plant, there are select 
positions open for specially 
qualified: 


@ PHYSICISTS 

® MATHEMATICIANS 

e METALLURGISTS 

ENGINEERS 

Write for the booklet *“Tomor- 
row’s Opportunity TODAY” 
that describes opportunities in 


your field. Be sure to indicate 
your specific interests. 


Write: Mr. A. M. Johnston 
Dept. A-40 
Westinghouse Bettis Plant 
P. O. Box 1468 
Pitisburgh 30, Penna. 


BETTIS PLANT 
Westinghouse 


IN ATOMIC POWER J 
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How 
You Can 
PLATE 
Faster, 
Better 


PLATING VERSATILE 


lubricating coatings jor vital engine parts and 
bearings 


The standout performance of B&A 
Metal Fluoborate Solutions in Lead, 
Tin, Iron, Copper, Nickel, Cadmium 
and Indium plating is news of great- 
est importance to platers. These B&A 
products permit far faster plating 
rates, and provide platers with a host 
of other advantages not available in 
any other plating agents! 


In alloy plating, for example, they 
offer the only fast, efficient way to 
plate Lead-Tin and Lead-Tin-Copper 
alloys — simultaneously — at easily 
controlled ratios. Jn Cadmium plat- 
ing, outstanding results are obtained 


MAY 1956 


LEAD-TIN ALLOYS —Lead-Tin 
alloys of low tin content can be plated from the 
fluoborate bath to gwe excellent protectwe and 


Offices: Albany* + Atlanta «+ RBaltimore* Birmingham* Bosten* Bridgeport* Ruffalo® « Chariotte* 
Chicago*® «+ Cleveland*® Denver* + Detroit® Houston* Jacksonville Kalamazoo « Los Angeles* Milwaukee 
Minneapolis New York® + Philadelphis* Pittsburgh* Providence* « Lowls*® + Ban Francisce* Seattle 


in Canada: The Nichols Chemical Company, Limited * Montreal* Toronte* * Vancovver*® 


PRINTED CIRCUITS —Low cost, easily assembled printed 
circuits for radio and other electronic equipment may 
be plated economically and efficiently with B&A Copper 
Fluoborate and B&A Lead-Tin Fluoborates 


PLATING ELECTROTYPE SHELLS—BA&A Tin Fluobor- 
ate for plating electrotype shells prior to casting 
offers an easily soatatied bath A combination 
lead-tin bath has also been used successfully The 
Copper Fluoborate bath is used for high speed 
forming of electrotype shells 


EASILY SOLDERED COATINGS —A high tin-content 
Lead-Tin Alloy Fluoborate Bath produces easily 
soldered coatings on electronic or electrical parts 
The Tin-Fluoborate bath can also be used. These 
uniform deposits help expedite assembly 


without the hydrogen embrittlement 
common to other methods. Jn Lead- 
Tin alloy plating, they produce coat- 
ings with excellent solderability that 
is not destroyed by aging. Other ap- 
plications include high-speed copper- 
plating of plastics, copper-plating of 
steel wire and copper under-coatings 
prior to nickel plating. 


For a descriptive folder, for experi- 
mental or commercial quantities, 
operating data—or for free technical 
consultation—write or phone your 
nearest B&A office. 


HIGH SPEED WIRE PLATIN 


fast plating rate 
ol B&A Copper Fluoborate makes possible 
speed electrocladding of steel wire. And the Tin 
luoborate bath used for high speed electro- 
tinning of copper wire 


‘> BAKER & ADAMSON Fluoborate Solutions 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, M. Y. 


Kennewick* and Yakima (Wash) *Complete stocks carried here 
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A simple method of 
controlling temper- 
otures in: 


WELDING 

FLAME-CUTTING 

TEMPERING 

FORGING 

CASTING 

MOLDING 

DRAWING 

© STRAIGHTENING 

HEAT-TREATING 
IN GENERAL 


it's this simple: Select the 
Tempilstik® for the working 
femperature you wont. Mork 
your workpiece with it, When 
the Tempiistik® mork melts, 
the specified temperature has gives up 


n hed. te 2000 
been reac 


250 
FREE —Tempil® “Basic Guide 
to Ferrous Metallurgy" 
16%” by 21” plastic-laminated wall 
chart in color. Send for sample pellets, 
stating temperature of interest to you. 


ve 


SERVICE, >: 
CLAUD S. GORDON CO. 


Manvfacturers & Distributors 
Thermocouple Supplies + industria! Furnaces & Ovens 
Pyrometers & Controls + Metallurgical Testing Machines 

6132 West 30th Street, Chicage 16, Iilinois 
202) Hamilton Avenue, Cleveland 14, 


Automation .. . 


signs — and the improved design of 
feedback and closed-loop regulating 
systems. Limits of 0.0005 in. are 
readily maintained. 

Automatic controls in coal chemi 
cal plants have made important 
strides. One new installation which 
processes raw tar and light oil from 
the coke-making process, and sep 
arates and purifies pitch, creosote 
light oil naphthalene benzene, tol 
uene and xylenes, is operated by 
only three men stationed at a large 
centralized instrument and control 
console 78 ft. in length. 

Continuous processing of flat 
rolled steel, involving groups of 
complex interconnected operations, 
has fostered the development of 
modulated loop controls (magnetic 
and photo-electric), speed regula 
tors, edge regulators, tension regula- 
tors, current regulators temperature 
controllers, plating current regula- 
tors synchronized to strip speed 
pinhole detectors, radiation gages, 
sheet classifying equipment, flow- 
line regulators and coating thickness 
recording and classifying devices. 
The modern processing line may 
have 30 separate regulating systems 
The self-correcting feedback regu 
lating system is the heart of such 
continuous lines. 

Control systems need not neces- 
sarily be entirely electrical. Pneu 
matic or hydraulic actuation, or a 
combination of the two, is effective 
in many applications. One example 
of the pneumatic-hydraulic combi- 
nation is an edge position regulator 
for coil edge aligning which moves 
recoilers and coils horizontally to 
follow lateral movement of the strip 
as it passes through the roll stands. 
In rolling mill research in England, 
consideration is being given to hy 
draulic cylinders to replace mill 
screwdowns, plus hydraulic regulat- 
ing systems tied in with thickness 
control 

Telemetering and remote super- 
visory control systems have possi 
bilities in the steel industry. One 
plant, for example, has under super- 
visory control the complete power 
system from 115-ky. primary power 
substation and power house down 
through the motor rooms and remote 
substations, including 250-v. d-c. 
and 440-y, a-c. distribution centers. 
(Continued on p. 168) 


Metallurgists 


Metallurgical 
Engineer 


Solid State 
Chemist 


Atomic Energy Frontiers 


Today, some of the most 
imaginative metallurgical 
research is being carried 
through to fascinating hori- 
zons in the nuclear field. 


General Electric is looking 
for men whose complex of 
skills can be oriented towards 
that kind of critical self- 
growth which is a _ prime 
asset of tomorrow's leaders. 
This is one of the most 
important reasons for Gen- 
eral Electric’s School of 
Nuclear Engineering. 


The following unusual 
positions are now open: 


@ Senior Metalluraist with maior 


phy 5 eta 
or metal tat ation and 
nbly 
rgis? with 4 4 
tabrica? 
@ Metalluraical eer w 2-5 
years we'd 


@ Corr n or Materia Fr 


®@ Metalluraist with 2-5 years ex 


perience n «ray 1Hractior 


Write in confidence to Gen- 
eral Electric, the organiza- 
tion whose advanced ‘living- 
space’ concept of human 
relations is designed to help 
you happily grow in the 
career you are looking for. 
Personal interviews will be 
arranged with all selected 
candidates. In writing, please 
include your experience, age, 
academic background and 
professional references. 


MR. E. P. GALBRAITH 


Technical Personne! Placement 


GENERAL ELECTRIC 


Richland, Washington 
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the mating | 
333 $33 
333 
$33 333 
and ii 
liquid 
neer with 2-5 yea experience te 
Available in these temperatures F) ss 
113 | 263 400 950 | 1500 
125 | 275 | 450 | 1000 | 1550 HH 3 
138 268 500 1050 1600 = 
150 | 300 | $50 1100 | 1650 i iit 
| 313 | 600 | 1150 | 1700 
| 223 | 650 | 1200 | 1750 
Fe: 200 338 700 1250 1800 33 $33 
213 | 350 | 750 | 1300 | 1850 zie - 
4 225 363 800 1350 1900 $33 HH 
28 375 | 850 1400 1950 $3 
233 
— = $33 
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it’s 


CRUCIBLE REXALLOY 


for abrasion, corrosion and heat resistant parts...with better finish 


One of a pair, this blade of REXALLOY A 
shears hot giass during manufacture of TV 
tubes. Liquid cooled between operations, it 
offers maximum resistance to wear, corrosion, 
and thermal! shock. REXALLOY blades outperform 
previously used high speed steel shears by a 
wide margin 


2 Nozzle for jet type ol! well rock bit cutter 

“Made of REXALLOY 51, it stands up exceed 
ingly well under severe cold abrasive conditions 
encountered in drilling oil wells 


Extrusion die insert of REXALLOY 33. Inside 

contours are cast within a few thousandths of 
finished size. REXALLOY inserts produce as many 
as six to ten times as many pushes as conven 
tional hot work tool steel extrusion dies 


Here’s what Crucible REXALLOY means to you: Castings of high hardness, 
even at elevated temperatures .. . excellent resistance to both corrosion and 
abrasion . . . smooth, clean finish. 

What's more, REXALLOY castings, when made by the shell-mold process, 
can be cast to any shape. Dimensions are held to closer tolerances than ever 
before .. . practically all machining and grinding operations are eliminated 
especially important with hard super-alloys like REXALLOY. 

So if your application calls for a part with one or more of these character- 
istics, REXALLOY shell-molded castings are the answer. They are moderate 
in price (less than investment castings), closer in dimensions and finish than 
conventional castings. Let your Crucible representative give you the complete 
story of what they can do for you. Crucible Steel Company of America, The 
Oliver Building, Mellon Square, Pittsburgh 22, Pa. 


E C LE| first name in special purpose steels 


MAY 1956 


Crucible Steel Company of America 
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HEAT- RESISTING 
ALLOY 
 *Design 
-*Development: 
* Fabrication 


MISCO Engineered 
BASKETS TRAYS 
RETORTS * HOODS 
BOXES * MUFFLES 
FIXTURES 


Specify wis co 


DESIGN and FABRICATION 
IT COSTS NO MORE! 


MISCO FABRICATORS, INC. 


Designers, Builders, Fabricators of Heat Resisting Alley 
and Staintess Steel Equipment 


3564 TOLEDO AVENUE + DETROIT 16, MICHIGAN 
TELEPHONE TASHMOO 5-8360 


Automation 


Relays are the most used control 
component despite their low relia- 
bility. As long as moving parts are 
subject to dirt and wear, deteriora- 
tion is inevitable. A large electrical 
manufacturer now has announced 
control systems without moving 
parts, which use magnetic ampli 
fiers with positive feedback. They 
are said to be more reliable and 
require less space. Design of control 
circuits, however, is entirely differ- 
ent from those using relays. Model 
demonstration systems have been 
exhibited, showing complete control 
of the blast furnace materials han- 
dling — bins, skip hoist and bells 
six-story elevator controls, machine 
tool controls, spot welding and 
punch press controls. 

To make real gains in automatic 
manufacturing development, it is 
frequently necessary to rethink the 
process, the machine and the prod- 
uct. Tradition and years of practical 
experience are occasionally more of 
a hazard than a benefit to successful 
automation, 

Designing automation equipment 
for any industry that attempts to 
imitate a man’s movements and 
operational actions is bound to be 
expensive and likely will be doomed 


to failure. 
Anruurn H. ALLEN 


Heat Treating 
Shell Cases 


Digest of “Heat Treating 


Shell Cases”, by L. Shiller, Ord- 
nance, Vol. 39, September-Octo- 
ber 10955, p. 358-361. 


ancy in World War I the short- 

age of cartridge brass forced mu- 
nitions makers to use steel for shell 
cases. The first specimens were pro- 
duced with the same methods and 
equipment used for brass cases with 
the expectation that the properties 
developed by cold working would 
However, when the 
steel shells were deformed in firing 


be adequate. 


tests the sidewalls did not have as 
much elastic recovery as the brass 
shells and could not be extracted 
from the gun. In addition there were 
a large number of head fractures in 
the first firing tests. 

The problem of shell extraction 
after firing had also occurred with 


brass cartridge cases under some 
high-pressure firing conditions and 
the solution was to increase the 
yield strength by additional cold 
working. The most important factor 
is the ratio between yield strength 
and modulus of elasticity, which 
should be a minimum of | to 250 
if the material is to be satisfactory 
for cartridge case sidewalls. The car- 
bon steel which was being used 
could be cold worked to the neces 
sary yield strength, 120,000 psi., 
but would have so little ductility that 
it might crack during firing. Suffi- 
cient ductility and the necessary 
yield strength could be obtained by 
heat treatment and the method fi- 
nally adopted as standard practice 
employed 3000-cycle induction 
heater. 

The head fractures resulted from 
defects or discontinuities in the inter- 
nal radius area connecting the base 
and adjacent sidewall. Even an ap- 
parently minor punch mark in the 
critical area could cause fracture. 
The fractures resembled impact 
failures and it was found that the 
cold worked steel had a relatively 
high impact transition temperature, 
in some instances as high as 45° F. 
The transition temperature at which 
impact failures change from ductile 
to brittle fracture can be lowered 
by proper heat treatment, so a sec- 
ond induction heating coil is used to 
heat treat the heads while the side- 
walls are being treated. Gas heating 
has also been used for these localized 
heat treatments. 

For small cartridge cases, 40-mm. 
or less, it is more economical to 
heat treat the entire unit than to 
heat only the head and _ sidewall 
Induction, flame, controlled atmos- 
phere and salt bath heating, or com- 
binations of these methods, have all 
been successfully used, but salt baths 
are probably the most widely used. 

An installation consists of a high- 
temperature salt bath, quenching 
tank, an intermediate temperature 
salt bath for taper annealing and a 
conventional tempering furnace. The 
shell cases are austenitized at tem 
peratures up to 1850° F. and 
quenched in refrigerated brine. After 
quenching, the shells are partially 
submerged in the intermediate-tem 
perature (1025° F.) salt bath to 
anneal all but the critical sidewall 
area and head. They are then tem- 
pered to the strength level required. 

B. Trock 
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Most Valuable Information for the Heat Treater... 


“The most valuable information 
for the heat treater ...is accurate, 
reliable data to show him how 
to adjust furnace atmosphere.” 

That is one of the most sig- 
nificant quotes from papers 
presented at the recent National 
Metal Congress. And the practi- 
cal answer on control of furnace 
atmospheres is to determine 
carbon potential by reading 
dewpoints in each furnace zone 
with an Alnor Dewpointer. 


With the Dewpointer You Can: 


1. Read Each Furnace Zone. With 
the portable, self-contained Dewpointer, 
you can readily check each zone in the 
furnace...instantly detect restricted 
flow of atmosphere, leaky furnace seals 
or transient moisture and air from the 
quench tank, and air carried into the 
furnace with the charge. 


2. Get Accurate Data. Only the 
Dewpointer gives you controlled testing 
conditions. ..indications take place in 
enclosed chamber. Dew or fog is sus- 
pended in air as sunbeams—not on a 
polished surface. This gives you the 
greater accuracy, faster readings re- 
quired for critical atmosphere control. 


3. Fast, Easy Reading. In one relo- 
tively inexpensive instrument, the 
Dewpointer brings you simple, direct 
operation that enables any shop man 
to get readings with laboratory accu- 
racy—every time. lt is wholly self- 
contained, operates on either AC or 


enclosed battery. 


Eliminate Guesswork 


You actually see the dew or 
fog suspended in a test cham- 
ber—no guessing as to when 
fog starts to form on polished 
surface. Find out why the 
Dewpointer is so widely used 
for accurate atmosphere con- 
trol. Send for your copy of new 
illustrated Dewpointer Bulletin. 


ILLINOIS TESTING LABORATORIES INC. 
Room 523, 420 N. La Salle Street . 


1956 


Chicago 10, Illinois 
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Chrysler at Indianapolis speeds 
precision finishing with 
Lorco Compounds and Chips 


With the heavy demand for automatic transmissions. 


Loreo compounds and chips play an important role 
in the production of push-button PowerF lite trans- 
missions at Chrysler's Indianapolis plant. 


‘Twelve tumbling barrels for descaling, deburring, 
and finishing of component parts are used. Finishes 
and tolerances are critical. Absolute cleanliness is 
essential, 


Using Lorco compounds, chips and precision barrel 
finishing techniques many hand operations are elimi- 
nated, Uniform quality and miero-inch finishes are 


achieved. Costs and production time are reduced. 


The Chrysler Indianapolis plant uses Lorco com- 
pounds and chips in finishing production of several 
million transmission parts each year. 


This story of efficiency and quality production with 
precision barrel finishing and Lorco products is being 
repeated in many leading industries. Find out how 
it can apply to your operations. Write for your copy 
of a new, W-epage manual which provides detailed 
information on precision barrel finishing procedures 
and materials. The price is 50e postpaid 


Lord Chemical Corporation 
2068 SOUTH QUEEN STREET «+ YORK, PENNSYLVANIA 


Manufacturers of Barrel Finishing Compounds, 


Tumbling Barrels, Media and Auxiliary Equipment 
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Costs and rejections fall substantially, thanks to this 
new degassing and annealing furnace with its Inconel nickel. 
chromium alloy retort. Using no gas atmosphere, the unit 


“ae 


removes danger of explosions, yet ite degassing capacity 
speeds output. Installed in plant of Raytheon Mig. Co. De 
veloped by High Vacuum Equipment Corp., Hingham, Mas« 


Inconel retort gives safe service 
high-vacuum heat treatment 


Here's ONE OF THE FIRST large-scale 
vacuum heat-treating installations in 
the electronic field. This unit degasses 
steel rings for use in special-purpose 
power tubes. 

It develops such high temperature 
and vacuum together that the steel 
readily releases impurities. Particu- 
larly gases which can spell failure if 
emitted during tube operation. 


INCONEL the answer 


Holding a vacuum of 5x10* mm Hg 
for 6 to & hours at 1850° F calls for a 
vessel combining great strength and 
heat resistance. Operators seal the 
work in a retort fabricated entirely of 
Inconel* nickel-chromium alloy. 
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This alloy resists damage by oxi- 
dation and carburization. It combats 
hydrogen embrittlement, scaling and 
other effects. Structurally 
and mechanically, Inconel nickel- 
chromium alloy is stable. It provides 
high load-carrying capacity and creep 
strength. In withstands 
thermal shock without spalling. 


Readily fabricated 


Measuring 48” in length with an in- 
side diameter of 36”, and made of 


orrosive 


addition, it 


Inconel 


.” thick, this retort shows how 
well Inconel nickel-chromium alloy re 


plate 


sponds to fabrication. You can form, ma- 
chine and weld Inconel. And it’s avail 
able in all commercial wrought forms. 

Write for the useful, free book- 
let, “Keep Operating Costs Down as 
Temperatures Go Up.” Inconel may 
save you money, so write for your 
copy now. Registered | 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. ¥ 


4». 
JNCO. Nickel Alloys 


. long life at high temperatures 
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Pushing a Restorer button on the control panel disconnects the 


appropriate thermocouple circuit from its pyromater circuits and puts 
a test voltage on the thermocouple circuit. A red signal light indicates 
circuit continuity. Pyrometer readings after button is released are 


accurate, 


Restorer Checks 
Thermocouples 
Automatically . . . 


@ Another leading basic steel pro- 
ducer uses automatic Restorer units 
to verify quick immersion-thermo- 
couple checks of molten steel to be 
tapped from its open hearths. 


Automatic Restorers use the same 
electrical continuity principle as man 
ual models, but they can be preset to 
operate automatically. They can also 
be operated manually, when necessary, 
by a pushbutton or a key-operated 
switch. 


Automatic Restorers are especially 
suited for monitoring immersion 
thermocouples in electric are furnaces, 
induction furnaces or open hearths. 
These couples are often not welded 
and have many plug-type or screw- 
type connections that are common 
sources of poor electrical contact and 
excessive resistance. 


The Restorer assures the accuracy 
of these critical temperature checks by 
insuring proper continuity between 
couple and pyrometer. 
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Seven coils of flat rolled strip steel are 
ready for annealing at Sharon Steel Cor- 
poration. Control couple near top cannot 
be reached for repair or replacement dur- 
ing heats. 


Sharon Steel Improves Annealing Temperature Control 
With New Thermocouple Circuit Monitoring Device 


Restorer Prolongs 
Thermocouple Life, 


Cuts Maintenance 
of TC Circuits .. . 


® Closer annealing temperature 
control, longer thermocouple life 
and reduced maintenance on 
thermocouple circuits and 
pyrometers has been effected at 
Sharon Steel Corporation’s 
Roemer Works, Sharon, Pa. 


Annealing General Foreman 
D. H. Jones reports his furnace 
operators and plant instrument 
men have made the improvement 
with the aid of a device for mon- 
itoring thermocouple circuits 
during heat treating operations. 
The unit is the Restorer, pro- 
duced by The Peerless Electric 
Company, Warren, Ohio. 

The first Restorer unit, in- 
stalled on trial in June, 1953, 
permitted Annealing personnel 
to repair many couple failures 
“on the spot” without calling 
instrument men. Restored cou- 
ples remained accurate during 
heats, instead of being replaced 
at the first sign of failure. Less 
time was spent checking pyrom- 
eters because couple failures 
account for the majority of 
troubles. 


Sharon Steel installed five 
more Restorers in late 1953 to 
check more than 200 thermo- 
couple circuits on its 23 anneal- 
ing furnaces. This year the firm 
added new units and will again 
install Restorer monitoy stations. 

The furnaces anieal jlat rolled 
steel strip produced vy Sharon 
Steel. 


Literature available spon request. 


The 
PEERLESS ELECTRIC 
COMPANY 


1457 W. Market St. 
Warren, Ohio 
Established — 1893 


Manufacturers of 
MOTORS @ FANS @ BLOWERS 
ELECTRONIC EQUIPMENT 
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... for more 


by 
century a leading producer of 
steels 


“SHARON STEEL CORPORATION . 


FOR CAR 
BUILDERS 


. 
. 
: 
and return to its original brightness when wiped 
_ with a damp cloth . that’s what car buyers want 
know this, and that’s why next year more stainless 
Steel will be used by the car manufacturers than 
ever before. A good percentage of this stainless) - 


IMPORTANT WEIGHT SAVINGS resulted from the use of magnesium in key areas of the wings and tail assembly of the Twin-Bonanza, 


“MADE WITH MAGNESIUM!” 


Vital parts of the new Beecheraft Twin-Bonanza are made 


with magnesium for extra lightness ... extra rigidity 


Six people can ride high, wide and handsome in this new 
Beechcraft twin-engine job, Designed for a top speed of 214 
mph and a range of 1,650 miles, the stylish Twin-Bonanza 
is ideal for either private or company use. 


To give this plane more strength for every vital pound of its 
weight, the manufacturer wisely chose magnesium sheet for 
the elevators, rudder and ailerons. Magnesium also permitted 
utmost simplicity of design, lower production costs—and, of 


you can depend on DOW MAGNESIUM 


course, it more than met the all-important requirement of 
minimum airborne weight. These are benefits of magnesium 
that Beech Aireraft Corporation has utilized for many years. 


From ladders to truck bodies . . . if your products must be 
light and strong, then magnesium is your best choice, too. 
Have your design people check with your nearest Dow sales 
office or write THE DOW CHEMICAL COMPANY, Magnesium 
Sales Department MA 350D, Midland, Michigan. 


| — 
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IN THE PLANT...SHOWROOM...DRIVEWAY 


everybody goes for STAINLESS STEEL! 


Stainless steel means many things to many people! 


To you in the industry, its exceptional versatility means almost 
limitless freedom. With one metal, designers and engineers 
work with beauty (set off by a wide variety of finishes) , fabricating 
ease, remarkable structural strength, and great resistance to all 
weather conditions. 


In production, stainless eliminates many production steps 
plating or other treating operations 


permanence, cleanability are helpful selling aids 


ii To your salesmen, it’s a feature they can stress. Its beauty, 


And to everybody, new and used car buyers alike, it’s that series 
=.) of parts that never age never pit, flake or lose their sparkle 
Yr: 4 In the driveway, it makes a car a showpiece 
Why not let the Crucible engineer help you apply stainless steel 
profitably? Crucible Steel Company of America, The Oliver Building, 
Mellon Square, Pittsburgh 22, Pa 


C - UJ C | B LE} first name in special purpose steels 


Crucible Steel Company of America 


Conadian Distributor — Railway & Power Engineering Corp., Lid 
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Today there are giants at Wyman- 
Gordon! Among them the largest single 
machine ever constructed — a 50,000 ton 
closed-die forging press — is now produc- 
ing larger forgings with thinner sections 
and closer tolerances than ever before. 
Companion giants include 35,000 ton, 


18,000 ton, 7,000 ton presses representing 
the greatest forging press capacity assem- 
bled under one roof in the world — 110,000 
tons ready to meet the demands of industry 
today and tomorrow. Wyman-Gordon, 
greatest name in forging — is ‘Keeping 
Ahead of Progress”. 


WYMAN-GORDON COMPANY 


Established 1883 


FORGINGS OF ALUMINUM 


MAGNESIUM 


STEEL TITANIUM 


WORCESTER 1, MASSACHUSETTS 


HARVEY, ILLINOIS 


DETROIT, MICHIGAN 


: 


Here’s up-to-the-minute information on high-quality SUPERVOLTAGE, 
can 0 ‘ RADIOGRAPHY 


how it can speed up inspection 
where it can best be used Whether you need detailed data to help you 
case histories from various industries choose the right equipment or to give manage- 
costs for equipment, installation, ment the facts about savings possible with super- 


and operation voltage radiography, you'll find valuable informa- 
how to choose the most economical tion in this 28-page bulletin. 
supervoltage equipment 


Write today for your free copy. 


Hicu H VOLTAGE 


ROAD 
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In electroplating, anodizing, and allied processes... 


Rectifier Performance 


The selection of the proper controls with either 
selenium or germanium rectifiers can be the 
key to improving your plating and anodizing 
results. For every installation there is a con- 
trol which will best fit the application. Let 


H-VW-M make an engineering survey and 
seit | MOTOR-OPERATED recommend the most suitable control to give 
MANUAL TAP SWITCH CONTRO TAP SWITCH CONTROL you not only the best results, but also the maxi- 


mum in efficiency, flexibility, and economy. 
with tapped auto-transformer and it f 


al ives 22 positions of vol d- 


controlled units. Used in conjunction 
with a tapped avto-transformer, it 
provides 22 positions of voltage ad- 
justment from zero to rated ee 


remote location. Used in conjunction 


For both self-contained and remote | For pushbutton control of output from 
4 


al 


Use Recommended Control 
Batch Tank Plating © Manual tap switch. 


Batch Tank Plating Motor operated variable auto-transformer or 
with wide load motor operated top switch. 

variations and high 

production 


Barrel Plating Manual tap switch. No control rectifier. 
ae tern? Cleaning & Pickling Manual tap switch. No control rectifier. 


AUTO-TRANSFORMER : il 4 Conveyor —many Manual tap switch (remote control). Motor oper- 
4 stations ated tap switch. Saturable core reactor. Motor 
operated continuously variable auto-transformer 


Either manual for 
small rectifiers, or 
oil-immersed, mo- Conveyor—tew Automatic voltage stabilization with variable 
tor-driven for Wholly electrical —no moving parts. Stations auto-transformer. Automatic voltage stabilize 
larger ratings. Gives smooth control from 10% to tion with saturable core reactor. 

Gives full stepless control from zero ' 100% of rated voltage, provided 10% Chrome strike in 


Automatic programming with variable auto- 
to rated voltage. Highest efficiency. ' minimum current load is drawn. 


combination with transformer or special series hook-up 
Plate 


Sulphuric Anodizing Manual top switch. Motor operated top switch 
Saturable core reactor. 


Color Anodizing Automatic constant current with variable auto- 
transformer. Automatic constant current with 
magnetic amplifier and saturable core reactor 


Chromic Anodizing Automatic programming with variable auto- 
transformer. Combination automatic constant 
current and automotic voltage stabilization 
with variable auto-transformer or saturable 
core reactor 


Electrolytic Metal © Automatic current control with saturable core 
Refining reactor. 


ate at new voltage for given time, then shut the réctifier off. 
W207 ay SEND TODAY for free Bulletin ER-108 describing H-VW-M SELENIUM 
and GERMANIUM Rectifiers and H-VW-M'’s full line of controls. 
Your H.VW-M combination — HANSON-VAN WINKLE-MUNNING COMPANY, MATAWAN, W. J. 
of the most modern testing Plants; Matawan, N. J. * Grand Rapids, Mich. 
and development laboratory SALES OFFICES: Anderson (ind.) * Baltimore * Beloit (Wisc.) * Boston 
— of over 80 years experience Bridgeport * Chicago * Cleveland * Dayton * Detroit * Grand 
in every phase of plating and Rapids * los Angeles * Lovisville * Matawan * Milwaukee 
polishing~—of @ complete New York * Philadelphia * Pittsburgh © Plainfield * Rochester 


equipment, process and sup- St. Lovis * Son Francisco * Springfield (Mass.) © Utica 
ply line for every need. Wallingford (Conn.) 


INDUSTRY'S WORKSHOP FOR THE FINEST IN PLATING AND POLISHING PROCESSES + EQUIPMENT + SUPPLIES 
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Wes For close DC —— automatic voltage stabiliza- 
a, tion will maintain at pre-set level. Use either sensing 
i: sg with motor-driven, oil-immersed continuously variable 
Motor-operated continuously -variable auto-transformers, 
: 
Pre-set time; change to another voltage at pre-set rate; oper- 


Lightweight and easy to handle, this OxweLp powder-cutting blowpipe makes last work of riser 


Powder-Cutting speeds removal operations 300% 


Removing risers from stainless steel castings need no 
longer be costly and time consuming. Pictured above is a 
typical powder-cutting operation at the Ohio Steel Foundry 
Company, Springfield, Ohio. Here, 2 by 4 inch thick stain- 
less steel risers are removed by powder-cutting in only 15 
seconds. By methods previously used, this operation took 
up to four times longer. 

In the powder-cutting process metal powder is auto- 
matically injected into an oxygen flame to increase the 
flame’s heat and severing action speed. The powder process 


is helping users gain new efficiency and speed in the re- 


Linde Air Products Company 


A Division of Union Carbide and Carbon Corporation 


3O East 42nd Street UCC) 


Offices in Other Principal Cities 


In Canada: LINDE AIR PRODUCTS COMPANY 


Division of Union Carbide Canada Limited, Toronto 


“Linde” ond Oxweld are registered trade morks of Union Carbide and Corben Corporation 


MAY 1956 


New York 17,N. ¥ 


moval of gates and risers, sand incerustations, and casting 
fects. 
The powder-cutting blowpipe tier! in this operation. an 
Oxwetp AC-A, is designed for hand eutting of oxidation 
resistant metals such as stainless steel, chrome allo and 
cast iron, Heavier apparatus is also available for manual 
and mechanized operations 

Increase your production and profit-—call your local 
LINDE representative, or write for illustrated literature on 


LINDE’s modern processes, Start saving now do it today 


Trode-Mark 


| 
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<> AMPCO METAL, 


Milwaukee 46, Wisconsin 
West Coost Plant: BURBANK, CALIFORNIA 


Sole 


Genuine Ampco Metal 


have greater strength, 


Examine these charts carefully 

— they tell a story that can save 
you money and put extra life and 
dependability into your product. 


Look, for instance, how other non-ferrous 
metals show a sharp decrease in mechanical 
values as casting cross-sections increase. 
Ampco remains practically constant — you 
require less metal. 


Note Ampco's unusually high tensile and 
yield strengths compared with conventional 
bronzes — you use lighter sections to do 
a better job. And Ampco Metal weighs 10 
to 15 percent less than other bronzes — 
so you can make important weight reductions 


Fact is, Ampco Metal's high strength-to- 
weight ratios can mean real savings for 
you — savings in material and money. 
Consult your nearby Ampco field engineer 
for full information or write us. 


of Dept 


U S Pot OFF 


that you can use lighter sections, 


improve your product, save money 


with AMPCO™ Metal 


Tensile Strength (ps!) 


8 


“oO 7/2 ‘ v2 
Section Thickness (inches) q 

Tensile strengths of various non- 


ferrous metals vs. section thickness 


a 


SS 


Yield Strength (ps:) 
05% Deformation 


v2 iv2 
Section Thickness (inches) 


Yield streneths of various 
errous metals Section thickness 


CHART REFERENCE 


ron > 


Ampco Metal 


. Tin Bronze (86-8-4) 


Red Bross 
Tin Bronze (85-5-5-5) 
Mangonese Bronze 


. Aluminum Alloy 
. Silicon Bronze 


Charts courtesy Materials & Meth 
ods and Westinghouse Electric Corp 
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\ 
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Section Thactness (inches) 


Elongations (2”) of various non- 
ferrous metals vs. section thickness 
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SPENCER 


HARTFORD 


The illustration shows Rockwell furnaces for 
fd be 0 carburizing, crucible melting, bright annealing, 
casting annealing, aluminum annealing and coil 


wire annealing—all equipped with Spencer 
Turbo-Compressors. 


are recommended by 


THE W. S. ROCKWELL CO. 


Since 1918, now more than a quarter of a Century, Rockwell has 
recommended Spencer Turbos in connection with their furnaces 


and ovens. A few recent installations are shown above. 


Spencer Turbos have met the test of time—in years and in con 
tinuous service with a minimum of shut downs and maintenance 
costs. The simplicity of design with wide clearances, low peripheral 
speeds and only two bearings to lubricate is partly responsible 
Other features are described in Bulletin No. 126-A illustrated 
below. 


THE SPENCER TURBINE COMPANY 


HARTFORD 6 
CONNECTICUT mn 
Manufacturers of Turbo-Compressors and Heavy Duty Vocuum Cleaners 
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The New AUTOMET Display 
our New Show Room and Laboratory 
Visit for Demonstration 


Lid. METALLURGICAL APPARATUS 


2120 Greenwood St., Evanston, Ill., U.S.A. 


METAL PROGRESS 


Gee the new Buehler Gutomel Pol- 
isher Attachment in operation: 
Holds oF 5—1% 4 specimen 
mounts for automatic mass produc 
tion precision polishing: 
rhe Automet attachment fits all 
present Buehler Low Speed Pol- 
A\so oD display will 
| be the new Buehler 
| Flectro Polisher {o- 
t 
gf 
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LET THE INSTRUMENT 
PROVE ITS VALUE TO YOU 
BEFORE YOU DECIDE 

TO PURCHASE 


See for yourself why more and more of our 
leading industrial firms, universities and re- 
search laboratories are turning to UNITRON 
microscopes. These remarkable instruments 
have dispelled the myth that unexcelled op 
tical and mechanical performance is incon- 
sistent with low cost. Try one of these micro- 
scopes in your own laboratory for ten days. 
There is no cost or obligation. Verify its 
fine optical and mechanical performance. 


UNITRON Metallurgical Microscopes are 
chosen by such leading firms as 


Union Carbide and Carbon 
Goodyear Atomic 

General Motors 

American Smelting and Refining 
C8S-Hytron 

Sperry Products 

Raytheon 

Arthur D. Little 

Corn Products Refining 
Spraque Electric 

National Bureau of Standards 
International Nickel 

Firth Sterling 
Raybestos-Manhattan 

US. Dept. of Agriculture 
Colorado School of Mines 
General Electric 

American Brass 
Minneapolis-Honeywell Regulator 
Procter & Gamble 

Glenn Martin Co 

Et. DuPont de Nemour 
International Business Machines 
National Cash Register Corp 


THIS COMPLETE CATALOG ON 
UNITRON MICROSCOPES IS 
YOURS FOR THE ASKING 


This colorful, 
ed catalog gives com- 
plete specifications on 
all of the instruments 
briefly described on 
ths page, as well as 
others which we 
will interest 
you Send coupon 
below for your 
free copy 


204 Milk Street, Boston 9, Mass. 


Please send us your complete catalog on 
UNITRON Microscopes. 


Name. 
Title . 


Company 


Address . 
City . 


State 
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UNITRON| ™ 


ETALLURGICAL 
MICROSCOPE 


UNITRON METALLOGRAPH 
and UNIVERSAL CAMERA 
Microscope, New Model U-1! 


@ For viswal observation. measurement 
photography of beth opaque and tr 
parent specimens 


Bright field, dark field, and polarized 
illumination 


Revolving with objective 
tenses, 4 photographic evyepicors, 3 viewal 
ryepleces Coated optics Maenification 
range: 25.2000K 


Compact and entirety self-contained with 
built-in 34%" = 454" camera, high-inten. 
sity variable transformer 


The image ic in feous in 
the camera—transition from observation 
te photography is instantaneous 


Tranemitted light accessories for trans 
parent specimens included 


Calibrated square mechanical stage with 
calibrated rotatable stage plate 


Many other important features and aooes 
sorties inctuding calibrated § polarizing 
apparatus, Aiters, micrometer 
flim holders, ete. Cabinet 


Additional accessories include Potaroid 
Land Camera attachment: 15 mm camera 
attachment low-power (5-404) 
tives; available at extra cost 


COMPLETE UNIT only 1145 
fob Boston 


BINOCULAR MODEL, BU-11 only $1319 


UNITRON LABORATORY MODEL MMU 


UNITRON Model MMU pioneers several! 
new features available for the first time 
and, in addition, includes features found 
only in instruments selling for well over 
twice our unusually low price. For 
metals and other opaque specimens un 
der both ordinary and polarized light 
This model far surpasses the usual metal 
lurgical microscope in versatility and 
makes an ideal all-purpose laboratory 


microscope. its features include 


transformer bullt inte microscope base 
vertical illuminator with trie diaphragm 
and filters 

iieminater mounts on stage for oblique 
lighting 

ituminator mounts substage for trans 
parent specimens 

coated optics 

coarte and fine focusing 

focusable stage 

calibrated drawtube 

polarizing apparatus and § fiters 
revolving with objectives 5X 
10K, 40K. 100K, oil 


eyepiooes: PSK, PIOK 
87 
COMPLETE. onty 


UNITRON STUDENT MODEL MMA 


UNITRON Model MMA is « complete 
and versatile metallurgical microscope 
priced at about the usual cost of an 
accessory vertical illuminator needed to 
adapt an ordinary microscope for work 
with opaque specimens Model MMA 
offers many of the novel features of the 
larger Model MMU insofar os these 
features are not connected with the 
higher magnifications obtainable with 
an oil-immersion tens. its low cost makes 
the MMA ideal for student use and 
routine laboratory investigations Its 
features include 


transformer built into microscope base 
vertical ihuminater with irie diaphragm 
Hiuminater mounts on stage fer oblique 

mounts substage for trans 
Parent specimens 

coated optics 

single focusing control 

substage S-hole disk diaphragm 

frosted filter 

revolving nosepiece with objectives 5K 
40% 

eyepleces: HOK, PEX, 


$1 49. 
COMPLETE onty 


UNITRON Model 


is of the inverted type and 
designed for visual observa 
tion of metals, ores 
erals, etc. It includes many 
of the features of the Mode! 
Metallograph 
are connected § with 
observation of opaque speci oft 
x 


mens. 25-1500 


@ transformer built into micro- 


scope base 


@ vertical iuminator with iris 


diaphragm 


@ coarse and fine focusing 


MEC filters polaroid frosted 


blue, green. yellow 

large mechanion! stage with 
vated cireular rotatable 

min te 

ated polarizing appara 


coated optics 
which revolving noseplece with ob- 
visual fectives SK, 10%, 


Micrometer 
CompLere 319. 
fob Boston 


Binocular Model, only $492. 


204-206 MILK STREET, BOSTON 9, Ae 
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BODY | 
Above: Directional gamma radiography equipment is shown in the 
2 . 1 photograph. The drawing shows how the lead container serves both 
* “Hi to direct the rays and to shield personnel from dangerous radiation 
ALUMINUM CAN t | | exposure. Courtesy: Technical Operations, Inc. 


Left: Returnable container for Cobalt 60. Courtesy: Oak Ridge 
Nat'l. Laboratory 


JD — Co® is becoming 
industry’s “seeing-eye” in 
non-destructive testing! 


Gamma radiography, utilizing Cobalt 60 as the self-generating “light” 

source, has now become a practical and low-cost industrial tool in the vital field of 

quality control. This has been made possible by (a) the availability of Cobalt 60 from the nation’s 
nuclear reactors and (b) by taking advantage of the inherent and incomparable density of 

the metal lead as a material of construction for portable “safes” containing Cobalt 60 or other 
high-energy radioisotopes. As a shielding material, lead prevents off-target penetration 

of the dangerous gamma rays. The thickness of the lead shield is, of course, governed by the 


penetrating power of the rays emitted. Oak Ridge National Laboratory specifications 
for a Cobalt 60 container read as follows: 


The property of density has made 
MAXIMUM ACTIVITY 
TYPE OF TYPE OF THICKNESS OF TOTAL WEIGHT OF 


CONTAINER MATERIAL SHIPPED LEAD SHIELO (in.) |] ASSEMBLED CONTAINER (ib) lead, os of the first metals util- 

Redicicotope | Amount ized by man, an important factor 

- in a new and rapidly expanding in- 
owe 

5 cwies dustry with unlimited potentials... 


25 curses 


the harnessing of nuclea ergy. 
180 curies 8 J ca rey 


ST. JOSEPH LEAD COMPANY 


- The Largest Producer of Lead in the United States _ 
250 PARK AVENUE, NEW YORK 17, NEW YORK 
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TYPICAL 
APPLICATIONS 
INCLUDE: 

@ Heat Treating 

@ Sintering 

@ brazing 

@ Annealing 

@ Ceramic Firing 

@ General Research 


NEW TECHNICAL BULLETIN 
on TUBULAR HEATING ELEMENTS 


AUTHORITATIVE... 
COMPLETE 


A 12-page catalog devoted exclusively 
to non-metallic tubular heating elements 
... physical and electrical specifications, 
electrical connections, mounting and con- 
trol methods, applications. 


BULLETIN “*m”: is designed to give you detailed 
information about tubular heating elements... made only by 
GLOBAR Division of The Carborundum Company. In 
modern electric tube furnaces, they are used as the furnace 
chamber as well as the source of heat... provide uniform 
temperatures up to 3000° F... give maximum efficiency and 
economy in laboratory and pilot plant work, and in the 
production firing of small parts. 


MAKE SURE YOU HAVE YOUR COPY! Find out how GLopar® 
Silicon Carbide Tubular Heating Elements can serve your high temperature 
heating needs...with profit. Get your copy of Bulletin” M” by writing 
The Carborundum Company, Dept. MP 87-610, Niagara Falls, New York 
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30 Years of Heating Element Experience 
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IN ELECTRIC-WELD PIPE AND TUBE MAKING 


Yoder leads the way 
to higher speeds and quality at lower cost 


In the short period from 1938 to 1955, the production 
of electric welded pipe and tubing grew from 269,000 
tons to over 3,000,000 tons. This phenomenal rate of 
growth—over two and one-half times faster than that of 
the pipe and tube making industry as a whole—to a large 
extent resulted from a series of important improvements 
in tube mill design, all introduced by Yoder. 


First came the Yoder rotating welding transformer, in 
1938. The economic and other benefits conferred by this 
epoch making innovation were further augmented by 
other technological advances scored by Yoder in the ye 
that followed, The result was that electric-weld pipe a 
tube making became the child prodigy of the fast gr »- 
ing pipe and tube making industry. 


Latest, and perhaps the greatest, of these developme s 
is the cold forming and induction welding at high spec 5 


PIPE AND TUBE MILLS—Electric Weld 


of aluminum, magnesium, brass, nickel, monel, and other 
non-ferrous metals and alloys. This process is especially 
economical for making light and medium gauge tubes in 
sizes up to 8 in, dia. More and more leading non-ferrous 
metal producers and fabricators are installing these mills. 


More complete information about this and other inter- 
esting Yoder developments in pipe and tube mill equip- 
ment may be had merely by asking for any of the follow- 
ing publications 

(CJ)  Resistance-Weld Mills for making Steel Tubing up to 4” 

diameter. 
(J Induction-Weld Mills for making Non-ferrous Tubing. 
C)  Resistance-Weld Mills for Steel Pipe up to 24” diameter. 


THE YODER COMPANY 
5595 Walworth Avenue Cleveland 2, Ohio 


ROTARY SLITTING LINES 
COLD ROLL FORMING MACHINES 
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“These 


CHASE wire sure cut our 
wire forming costs!’’ 


NOW you can form 


miles of wire with 
CHASE no costly down time 


& COPPE R C 0). In this new PAYOFFPAK you get a continuous 
J length of Chase copper alloy wire up to a total of 400 
to 500 pounds in weight. 


This extremely long wire length cuts to a minimum 

the amount of time lost in setting up a wire-forming 

machine, permits more continuous operation. reduces 

scrap loss. The Payoffpak is safe to use, easy to store 
.cuts down on stock space. 


In transit and storage, the Payoffpak protects the 
clean, smooth surface of Chase wire from rough and 
tumble handling. Your Chase wire comes out as bright 
and free of kinks as the day it was made 


Check with your Chase Wholesaler or nearest Chase 
Warehouse about getting your next shipment of wire 
in the new Payofjpak. 


NEW! Chose’s informative wire and rod movie: “IN 
THE CHIPS.” Arrange for a free loan of this film by 
contacting the Chase warehouse or sales office near 
you. Write on your company letterhead, today! 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT Copper Corporation The Nation's Headquarters for Brass & Copper (‘wim die ety) 


Cocenst, City, Me. Nowe) 
heaton Covetend Gant Rapes’ (on Angetes Rew 
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“Rare ‘Earths—_ 
Dollars and Sense" 


Improved Compound 


—¢-Smaller-Quantity Required- 
@ Lower-Unit-Cost 


Year 1951 1952 1953 1954 1955 1956 
s./Ton 1 
$/Ton 15.00 6.75 3.00 1.50 1.00 ° 


So rapid has been the advance 
in technical progress and use of 
rare earths (Trade Name: MCA 
RareMeT Compound) that in the 
brief span of four years, about one- 
fourth as much is needed to accom- 
plish the desired results, at one- 
third the cost per pound. Now, the 
economics in favor of rare earths 


are ten times as great as they were 


four years ago. 


Grant Building 


Subsidiary; Cleveland-Tungsten, inc, Cleveland 


In OPEN HEARTH STEELS, the 
improvement in addition practice 
is making rare earths more and 
more economical, actually cutting 
production costs. Excellent results 
with STAINLESS STEEL in hot 
workability and increased yield 
have been verified consistently. 

Most steel producers, conscious 
of their customers’ increasing de- 
mands for better quality, greater 


uniformity, and consistently good 
iron and steel are actively engaged 
in research employing rare earths. 
If the cost of iron and steel produc- 
ing is at all interesting to you, or if 
customer rejections play any part 
in your operations, it will pay you 
to investigate the intelligent use of 
MCA RareMeT Compound. A letter 
addressed to any office will bring 


prompt and confidential response. 


MOLYBDENON 


CORPORATION OF AMERICA 


Pittsburgh 19, Pa. 


Offices: Pittsburgh, Chicago, Detroit, Los Angeles, New York, San Francisco 
Soles Representatives: Edgar L. Fink, Detroit; Brumley-Donaldson Co., Los Angeles, San Franciseo 


Plants; Washington, Pa., York, Pa. 
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HARD-TO-MELT BRONZES SUCCESSFULLY HANDLED 
in 
AJAX INDUCTION FURNACES 


Brass and bronze foundries all over the country have found AJAX-TAMA-WYATT 
induction furnaces a reliable tool for melting silicon bronzes, aluminum bronzes, leaded 
bronzes, phosphor bronzes, and other high strength alloys. Operation is highly economical 
due to the good uniformity of the alloys, low ratio of rejects, drastic reduction of metal 
losses, and clean operating conditions. This recent development opens the field for the use 
of AJAX induction furnaces in all foundries where difficult-to-melt alloys are handled. 


Cross section of AJAX-TAMA- 
WYATT twin coil induction fur- 
nace such as used at the Tor- 
rance Brass Foundry. Heat is 
produced within the molten 
metal in the secondary channels 
and conveyed throughout the 
melt by electromagnetic circula- 
tion, resulting in minimum 
metal losses and high uniformity 
of alloy. Temperature is auto- 
matically controlled. 


Baseball Fons Do you recognize thin 
man’? He is Rocky Bridges, Cincinnati 
Redieg infielder, keeping in condition 
during the Winter season at Torrance 
Brass Foundry, Torrance, Cal 


(Photograph courtesy of Long Beach Press-Telegram, Long Beach, Calif.) 


The furnace pictured above is melting alumi- centrifugal castings. This unit is rated 100 kw, 
num bronze at the Terrance Brass Foundry, Note also the clean, smokeless operation as 
Torrance, Cal., operating at a temperature of shown in the unretouched photograph. 

2400 F, for the production of high strength 


2 
2, 
TAMA-WYATT 

>’ AJAX ELECTRO METALLURGICAL CORP., and Associated Companies 

AJAX ELECTROTHERMIC CORP... Frequency inducton Furnaces 

AIAK ELECTRIC CO Ine Aye Set 
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Here, at Sandusky Foundry and Machine Co., is Ajax 


induction melting at its best. Here... where furnaces of 


up to 5 tons capacity melt metal for centrifugal castings 


weighing up to 20 tons... Ajax Northrup induction equip- 
ment has simplified techniques, improved casting quality 


and permitted a cleaner, more efficient shop. 


The Sandusky installation typifies a melting tech- 
nology that has revolutionized foundry procedures .. . 
casting parts of accurate analysis faster and with less 
waste. Sandusky also represents extreme flexibility of 
induction melting. Two motor-generator sets permit com- 
plete freedom of choice when selecting melting facilities 


“Be 


for a particular job. 


These advantages of Ajax-Northrup induction melt- 
ing equipment can be realized in your foundry .. . 
whether ferrous, non-ferrous, or both. Write Ajax Electro- 
thermic Corp., Trenton 5, New Jersey, for additional 
details in Bulletin 27-B. 


Associated Companies Ajax Electric Company—Ajox Electric Furnace Co.—Ajox Engineering Corp. 


SINCE 1916 
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... Lops Off 1,047 Lbs. 


Trays for ore clean-up buck 
ets need tremendous resist- 
ance to impact, abuse, and 
abrasion. Blaw-Knox Com 
pany, Pittsburgh, Pa., found 
that they weigh half a ton 
less, and cost less to fabricate 
when made from USS “T-1" 
Steel plate instead of heavy 
steel castings 


... 934 Easier Welds 


This printing press bedplate 
manufactured by Graver Tank 
& Manufacturing Co., Inc., 
must be welded in 534 places 
High alloy steel with the 
needed strength was very dif 
ficult to weld. But USS “T-1" 
Steel is easy to weld and 
has the needed strength to 
keep these bedplates, used on 
high-speed printing presses, as 
lightweight as possible 


HOW 
IMPROVES THESE 


Three Ways Better... 


International Nickel Company of Canada expects 
USS “T-1" Steel to increase the service life, to re 
duce the maintenance, and lower the long-term 
cost of ore cars like this one; because ““T.1" Steel 
has far greater strength, toughness, and resist 
ance to abrasion than steel used previously. The 
car builder, Canadian Car and Foundry Co., Ltd., 
has had no difficulty fabricating this very strong 
alloy steel 


HOW USS “T-1” STEEL CAN HELP YOU 


The great strength and toughness of 
USS “T-1" Steel (90,000 psi, minimum 
yield strength) helps you to increase 
the capacity and durability of power 
shovel buckets and storage tanks with 
out increasing weight 

Its excellent weldability enables you 
to fabricate large equipment out in the 
field without heat treatment. It thus 
reduces fabricating and shipping costs 
and speeds up construction 

Its unusual toughness at sub-zero 


UNITED STATES STEEL CORPORATION, PITTSBURGH + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO - 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST + UWITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS 


CONSTRUCTIONAL ALLOY STEEL 


temperatures improves service life of 
equipment that must take impact, 
abrasion, and abuse in all weather 

USS “T-1" Steel also gives you good 
creep-rupture strength to 900°F. It 
often can be substituted for more ex 
pensive steels that are more difficult to 
fabricate. There is a place for “T-1 
Steel somewhere in your designs 
Write, wire, or phone for complete in 
formation. United States Steel, Room 
5310, Pittsburgh 30, Pa 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


See The United States Steel Hour. It's a full-hour TV program presented every other 
week by United States Steel 


Consult your local newspaper for time and station 


| 
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Boron and Its Effects 
in Alloy Steels 


information is elementary, we believe it will be of interest to 
many in this field, including men of broad experience who 
may find it useful to review fundamentals from time to time 


This is the fifteenth of a series of advertisements dealing 
with basic facts about alloy steels. Though much of the 


Boron is a nonmetallic element of 
which this country has a plentiful 
supply. In its natural or unprocessed 
state it occurs only in combination, 
Pure boron is a 
yray, extremely hard solid with a 
melting point in excess of 4000 deg F. 
This element is used in steel for 


as in borax, etc. 


one purpose only—to increase hard- 
enability; that is, to increase the 
depth to which the steel will harden 
when quenched. Its effective use is 
limited to sections whose size and 
shape permit of liquid quenching. 
Only a few thousandths of 1 pet is 
ordinarily added, and boron steels 
are evaluated by increased hardena- 
bility rather than chemical content. 
A number of alloys, including several 
grades of ferroboron, are available 
for adding boron to steel. 

Boron intensifies the hardenabil- 
ity characteristics of other elements 
present in the steel. It makes pos- 
sible a considerable degree of alloy 
conservation when used with steels 
containing small amounts of alloy- 
ing elements. However, since it 
readily oxidizes at high tempera- 
tures, some steelmakers prefer a 
melt with relatively low boron con- 
tent and relatively high contents 
of other elements that protect the 
boron from oxidation, 

It should be noted that boron is 
very effective when used with low- 
carbon alloy steels; but its effect 
is reduced as the carbon increases. 
When the carbon content is above 


0.60 pet, the use of boron is not 
suggested, the exception being the 
“case” in those steels that are car- 
burized. 

Boron steels often require closer 
temperature control in heat-treat- 
ment than do some of the other 
alloy analyses; but aside from this 
they present no special problems. 
Their cold- and hot-working prop- 
erties are considered at least equal 
to those of ordinary alloy steels. In 
cases where boron makes possible 
a lower alloy content, improved ma- 
chinability frequently results. 

If you would like to know more 
about boron and its effects in alloy 
steels, you are invited to con- 
sult with Bethlehem’'s metallurgical 
staff. Our technicians will gladly 
give you all the information you 
need, and will work closely with you 
in every respect. And when it is time 
to replenish supplies of steel, re- 
member that Bethlehem manufac- 
tures the full range of AISI standard 
alloy grades, as well as_ special- 
analysis steels and all carbon grades. 


If you would like a reprint of this advertisement, or 
of the entire series from I through XV, pleasewrite | 
to us, addressing your request to Publications 
Dept., Bethlehem Steel Combany, Bethlehem, Pa. | 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 


On the Pacific Coast Bethlehem products 
are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor 
Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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There’s an 
addition to 
KINNEY’S MECHANICAL BOOSTER VACUUM PUMP FAMILY... 


the new Model AMIB-230! 


FOR VACUUM MELTING, the design and ultimate 
production of the Model KMB-230 was a natural. It provides 
a 230 CFM pump for those vacuum metallurgy installations 
where the Kinney workhorse (the Model KMB-1200) was i | a | 
too large. Of similar design (the KMB-230 is combined with oo} vs + 
a Model KC-18 for roughing out purposes), it offers the nani lm Time tin 
same dependable, trouble-free service . . . the highest volu- 
metric efficiency, and highest dollar return per CFM available 
in any high vacuum pumping system. SPECIFICATION DATA 
Model KMB-230 Two Stage Mechanical 

Booster Vacuum Pump 


FOR YOUR METALLURGICAL VACUUM PROCESSING 
SYSTEM, investigate the outstanding performance records 
of these Kinney pumps. We will be glad to provide you with 


Ultimate Pressure (Mcleod Gauge) 0.1 Micron 
Free Air Displacement 230 CFM 


RPM 3600 640 
any vacuum data you need . . . to make your operation more Motor #P. 2 and 1 


economical. Contact any of our competently staffed district Oil Capacity 5 Pints 
offices . . . in Baltimore, Chicago (La Grange), Cleveland, Cooling Woter 
Detroit, Houston, Los Angeles, New Orleans, New York, Sheft Seat Mechenicel 
Philadelphia, San Francisco, or St. Loui il c eee — 
iladelphia, San Francisco, or St. Louis . . . or mail coupon diet Maiaiaitihits 4” Mlenged 
today for additional information. Take time to make one Outlet Connection 1s” Serowed 
of your smartest moves. Kinney Mfg. Division, Boston 430, Net Weight, Complete 
Massachusetts. 


Ki EY MFG. DIVISION 


THE WEW YORK AIR BRAKE COMPANY y 
3564 WASHINGTON STREET + BOSTON 30+ mass 


MATION AL SALES weet OF wiw me 


® Please send Catalog No. 425 describing the complete line 
of Kinney Vacuum Pumps 


Our vacuum problem involves 
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B & G Self-Contained 
Quench Oil Cooler 


This combined Catalog and 
Selection Manual gives full 
information. 


Old-fashioned, uncontrolled quenching methods may be costing you more than 
you realize. By installing a B & G Hydro-Flo Quench Oil Cooling System you 
can eliminate losses caused by excessive rejects—make an “inside profit” by 
cutting operating costs. 

The “SC” Series Hydro-Flo Oil Cooler is completely self-contained—com- 
bining Cooler, Motor, Pump, Strainer and all controls in a single, integrated 
unit. Fully automatic, it keeps oil temperature at the desired degree through all 
stages of the quench. 

Or, if you prefer, the component parts of a Hydro-Flo Oil Cooling System may 
be purchased and assembled on the job. In either case, you are assured of uniform 
quality in your product because of uniform quenching conditions. 

Send for Catalog and Simplified Selection Manual. 


(}=)\ Gossett 


Dept. El-16, Morton Grove, Ill. 


Canadian License: § A. Armstrong Lid., 1400 O' Connor Drive, Toronto, Canada 
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CARBURIZING BOXES : BELTS 


2 
ROLLER RAILS - SALT POTS  MUFFLES 


CHAIN. - RETORTS 
x 

MUFFLES_ - SALT POTS 

BELTS - ROLLER RAILS 


CHAIN - | MUFFLES 


RETORTS 


MUFFLES 


ROLLER R 
SALT POTS MEE EEE: LER RAILS 


CARBURIZING BOXES BELTS TRAYS CHAIN 


ALLOY ENGINEERING & CASTING CO. 


ALLOY CASTING CO. (Div.) 
CHAMPAIGN ILLINOIS 


PRODUCERS OF HEAT AND CORROSION RESISTANT CASTINGS 


MAY 1956 


GS 
RESISTANT CASTIN 
WEAT 
CASTING 
BELTS st 445 CHAIN 
S 
But make certain that you specify “"ACCOLOY" 
yess | 
ENGINEERS AND 
195 


> 


“SEMIMET!” 


--. your single source for both 
transistor-grade silicon and germanium 


Syivania has long been a primary re- 
finer of high-purity germanium. Now, 
newly completed facilities for the pro- 
duction of high purity silicon are operat- 
ing on a pilot plant basis, producing the 


semimetal in needle or densified form, of 


spectrographic purity. Full production is 
expected in the spring. At present, tran- 
sistor-grade samples are available for 
your testing on a letterhead request basis. 

Specifications for Sylvania germanium 
dioxide and semimetal include ingot as- 
reduced (guaranteed 5 ohmcm resistivity) 
and polycrystalline ingot (guaranteed 
minimum 30 ohm cm resistivity). Which- 


ever grade you prefer, you can be sure of 
continuing high quality and uniformity 
when you order from Sylvania. 

If you use semimetals in your products 
... Or plan to in the future . . . write for 
technical specifications and quotations 
on Sylvania silicon and germanium. Re- 
member, too, that our engineering staff 
is always ready to help you solve semi- 
metal application problems. 


SYLVANIA Excectric Propucts INc 
1740 Broadway, New York 19, N. Y 
In Canada: Sylvania Electric (Canada) Ltd ° 
University Tower Bidg., St. Catherine St., 
Montreal, P. Q. 


LIGHTING +> RADIO+ ELECTRONICS: TELEVISION+ ATOMIC ENERGY 
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Waste can mean a lot, especially if you have excessive condition- 
ing costs or high rejection rate. 


The addition of Vancoram Grainal! Alloys has greatly 
improved hot-working characteristics of stainless and heat- 
resisting grades for many producers. 


Think what that means— particularly in the higher alloy 
grades that are prone to develop cracks and other 

surface defects. Grinding, chipping and scarfing the 

loss of good metal can be held to a minimum. You save in 
rejection and conditioning costs, which result in higher 
yield and the conservation of scarce alloving elements. And 
you step up production at the same time. 


Why not try this new application of Vancoram Grainal Alloys. 
Your nearest Vanadium Corporation Sales Office will 
be glad to help you. 


Producers of alloys, metals and chemicals 


VANADIUM CORPORATION OF AMERICA | 5() 


4) 
420 Lexington Avenue, New York 17, N.Y. or: ed 
Pittsburgh Chicago Cleveland Detroit 
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LOTS—VARIETY OF SMALL PARTS 


LOTS—VARIETY OF LARGE PARTS 


BT 


AV AV AVAVAVAVAVAVAVAV AVA 


PRODUCTION—SAME SMALL PARTS 


i 


4 
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PRODUCTION—SAME LARGER PARTS 


NEW G-E INDUCTION HEATERS MATCH 


You get maximum induction heater per- 
formance at minimum investment cost 
when you choose one of General Electric's 
new electronic induction heater models. 
Each model is tailored to one of the basic 
production patterns illustrated above. 
This lets you buy only the induction 
heating features you need for your partic- 
ular production pattern. 

In any one of the four ratings —7'9-, 15-, 
25-, 40-kw--you can choose a model to 
match your production pattern: 

FOR HEATING SMALL AREAS the built-in 
output transformer is recommended. This 
feature enables you to couple power at 
maximum efficiency into a wide variety 
of low-impedance inductor coils. 

FOR HEATING LARGER AREAS the 
tapped tank coil is recommended. The 
tap-adjustment feature lets you couple 


the heater power into a wide variety of 
high-impedance inductor coils. 


FOR JOB-LOT PRODUCTION OF A WIDE 
VARIETY OF PARTS, variable power ad- 
justment is recommended. Grid control 
of thyratron tubes permits manual ad- 
justment of power under load from 0 to 
100 per cent. 


FOR HIGH-VOLUME PRODUCTION, IN 
WHICH YOU DO NOT HAVE RAPID 
CYCLING, the variable power adjust- 
ment feature is not needed. In these 
applications, the heater is adjusted ini- 
tially to heat a specific part. No further 
adjustment is necessary until you change 
to a different part. 


Features in any of the four ratings can 
be combined in the following fashion: 
Output Tapped 
Thyra-  Trans- Tank 
Model tron former Coil 
4HM LI x x 
4HM L2 x 
4HM L3 x x 
4HM L4 x 
Your nearby G-E Heating Specialist will 
help you choose the model best suited to 
your production pattern. You'll be paying 
only for those induction heater features 
you will use in your operation. 
For specific bulletin information about 
these new induction heaters send in the 
coupon at the right. 


GENERAL @@ ELECTRIC 


| IN INLD 
_ 


G.E. 

Gives You 
All These 
Features 


— and 
More! 


ANY PRODUCTION PATTERN ECONOMICALLY 


DESIGN FEATURES 


Built-in Water-to-air Heat Exchanger 


Readily Accessible for Maintenance 


Four Models in Each Rating 


Totally enclosed Aluminum Oscillator Box 


Dust-tight Cabinet Construction 


Industrial-type Oscillator Tubes 


Filament Voltage Regulation of “3% 


Water Flow Switch to Protect Oscillator Tube 


Three Instruments on Control Panel 


FREE BULLETIN 
Section C722-4 


General Electric Company 
Schenectady 5, New York 


| 

| 

| 

| Please send me o copy of your bulletin 
| “Mew G-E Electronic induction Heeters’’ 
| GEA-6388. 

| Name 

| Compeny 

| Street 

| 


City State 


GENERAL @® ELECTRIC 


ot. | 
High KVA Oscillator 


When casting instrument housings 


MAK MD the difference! 


SHELL CORE 


Foundry Products Division 


* Advanced Know-How 


SHELL MOLD INSTRUMENT HOUSING 


Maintaining close dimensional accuracy, fine surface finish and 
uniform soundness in casting this 14 pound stainless steel in- 
strument housing, demanded design conferences with the cus- 
tomer, “‘tailored”’ pattern equipment, hand rammed hollow shell 
cores, closely controlled pouring range, Shellcast® know-how, 
and special handling methods from shakeout to shipment. 


Here is another factual story of casting to standards formerly 
considered impossible . . . thanks to Cooper Alloy Advanced 
Know-How. To find out how AKH made the difference in the 


production of these instrument housings write for case study #3. 


COOPER ALLOY 


CORPORATION «+ HILLSIDE, N.J. 
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The ingredient you can’t 


buy in other salts... 


HOUGHTON 


HEAT TREATING KNOW HOW. 


Every Houghton Heat Treating Salt carries with it an “extra’’ that 
can't be found in the drum. When you buy from Houghton, you add a 
team of specialists to your heat tredting crew—men who are backed 
by many years of experience and the most extensive research facilities 
in the business. Their job starts after the sale is made—for it is up to 
them to see that you get the heat treating results you want, no matter 
how difficult the assignment. 

That's why top heat treaters rely on Houghton. The versatility, fast 
heating, and precision of Houghton Liquid Salt Baths are bywords in 
the industry—but Houghton’s on-the-job service is an ‘‘extra’’ that 
can't be matched. 

It's easy to put Houghton service to work on your heat treating 
team. Just talk to your Houghton Man or write direct to E. F. Houghton 
& Co., 303 West Lehigh Ave., Philadelphia 33, Pa. 


LIQUID SALT BATHS... products of 


Ready to give you 
on-the-job service... 
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Announcing... 


DOCTORAL PROGRAM 
METALLURGY 


The need for highly trained metallurgists in 
the nuclear field is urgent. That is why West- 
inghouse Electric Corporation and Carnegie 
Institute of Technology have inaugurated a 
Doctoral Program in metallurgy for promising 
young engineers and scientists. 

This unique program is planned so that a 
recent college graduate may earn his doctoral 
degree in five years. The curriculum is flexible; 
students who have received degrees in fields 
of science other than metallurgy can also 
participate. 

Those selected will pursue their graduate 


of these fields: metallurgy, phys- 
ica, chemistry, chemical engineer- 
ing, mechanics or mechanical 
engineering—-earned within the 
past four years exclusive of time 
spent in military service. 


studies on the campus of Carnegie Institute of 
Technology while working only 32 hours at 
full 40 hour per week pay——with Bettis Plant 
metallurgists who have pioneered in nuclear 
power. An unusual aspect of the program is the 
financial support that permits full time study 
on the campus during the fifth year. 

If you are a recent college graduate in 
engineering or science with an outstanding 
academic record, a U.S. citizen interested in ad- 
vanced degree study in metallurgy, write today 
for a descriptive brochure and an application 
for this program. 


Westinghouse 


FIRST IN ATOMIC POWER 


FIRST CLASS STARTS FALL SEMESTER 1956 
WRITE: DIRECTOR, EDUCATION AND TRAINING GROUP 
WESTINGHOUSE BETTIS PLANT, P. O. BOX 1468, PITTSBURGH 30, PA. 
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You can’t afford “mistaken identity” 
on your production line! 


I.. hard to believe that the wrong 
metals get into production so often, 
and even worse, into finished products. 
Yet the causes of such mistakes are 
usually very simple. 


Errors are made in shipping or metal 
stocks are mis-identified. Errors occur 
in processing, too. Accidental mixing 
of hardened and unhardened parts of 
similar appearance is common. 


No matter how sly their origin, these 
undetected situations inevitably get 
out of hand and into cost figures. Tools 
are damaged; production time is lost. 
Parts pile up in scrap, or worse, get by 
inspection and fail in the hands of the 
customer. 


New Brush 

METAL MONITOR 
takes the guesswork 
out of metal 
identification. 


BRUSH ELECTRONICS 


Most plants are surprisingly suscep- 
tible to these cases of ‘‘mistaken 
identity’’ which cost millions of dol- 
lars every year. But now these wastes 
can be eliminated! 


New Shop Tool 
identifies Metais 


Brush Electronics offers a new instru- 
ment, the Brush METAL MONITOR, 
which will detect variations from 
approved metal specifications at any 
stage of processing. It works on ferrous 
or non-ferrous metal, is nondestruc- 
tive, won’t mar finished surfaces. And 
it’s portable, easy to use. Any worker 
can check any metal anywhere in the 
shop. The METAL MONITOR pre- 
vents losses due to the use of the wrong 
metals. 


Metal checks are easy to conduct. The 
METAL MONITOR probe is held 
momentarily on a sample of metal 


1506 Perkins Avenue, Cleveland 14, Ohio 
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known to have the desired structure 
and composition and the operator ob- 
tains an immediate reading. He then 
holds the probe on the piece to be 
checked. If the reading is the same, 
the metal is the same... if the read- 
ing varies, it’s the wrong metal. 


Write for this 
introductory booklet on the 
new Brush METAL MONITOR now! 


To get the complete facts about 
this fast, accurate instrument, send 
for your free copy of a brand-new 
booklet. It describes the Brush 
METAL MONITOR in detail, ex- 
plains how it will save money for your 


company. 
M. 
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76 MILLION welding rods through 
theses CROMOVAN feed rolls! 


36 months service and still going strong! 


CROMOVAN, a Firth Sterling air hardening, high carbon— high 
chrome die steel is a terrific performer in wear and abrasion re- 
sistance applications. 


For example, carbon steel feed rolls at Marquette Manufacturing 
Company, Minneapolis, lasted only seven months even when serv- 
iced constantly, but CROMOVAN replacements »:e still going 
strong after 36 months of grueling use and no servicing! Four feed 
rolls guide 14” welding rods (stainless, carbon, and alloy steel) 
into a flux coating machine at 700 ft. per minute and 76,000,000 
rods passed through them with only .022” groove wear and no 
down time for redressing. 


You, too, can realize comparable savings, reduced maintenance, 
and higher production when you adopt CROMOVAN for feed 
rolls, guides and wear parts. Write for Technical Bulletin 20-010 
or 20-011 (Free Machining), today. 


Wa. Tooley aye 


“Firth Sterling offers the advantage of a 
single source of supply for both tungsten 
carbides and high grade tool and die steels 
for every shop tooling purpose. Because we 
have both you get unbiased recommendations.” 


Firth Stferlin oF — = 


== 
GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 


MILLS: McKEESPORT, TRAFFORD, DETROIT, HOUSTON 
OFFICES AND WAREHOUSES*: BIRMINGHAM CHICAGO* CLEVELAND DAYTON DETROIT* HARTFORD* 
HOUSTON LOS ANGELES* NEW YORK PHILADELPHIA PITTSBURGH WASHINGTON WESTFIELO,N.J. 
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NATIONAL ENGINEERING SERVICE 


Heat and Corrosion Resistant Castings 


General Alloys Company products are backed 
by a national engineering service offering un- 
excelled mechanical and metallurgical Heat and 
Corrosion Resistant Alloys for all Defense and 
Industrial applications. 


There is no substitute for Experience’’ 


GENERAL ALLOYS BRANCH OFFICES AND 


B mo Marylan Hic 0. Mine ichiean “ UNC 
Emil Gathmann General Alloys eneral Compan The George 0. Dew 
venue Edward T. Connolly Don 8 ins Lyndale Ave. South PO 
224 8. Michiga ve 7 General Motors 8 405 Wyser Bloc 
BUFFALO. New Yor LA 5. O 0 WAYNE & 1 0 VILLE tw wo 
Roy E. Lynd 4 Coss 0 de Co Desautet Davi 
812 Tacoma A Box H yeti venue Wood oad 
S4 Euetid Ave Bend Wee ord, Mas 
DENVER, Cotorade OUSTON 3, Tex DIANAPOLI Ew ew Yor 
Alabam. Wm. €. Brice Co The George 0. Desautet eye 
¥G.M 5S. Ammons St 303 Bastrop St oot M. Sampter 
247 Amer e Bid ox 70 or Str 
HILADELPHIA, Pa PET TS BURG 6 
John P. Clark Co Vincent C. Leather OUIS 16, Missour 
S. Easton Road 400 So. Main St 
jenside, Pa. Sharpsburg 15. Pa. ford 


GENERAL ALLOYS COMPANY 


405 WEST FIRST STREET BOSTON, MASS. 


“OLDEST AND LARGEST EXCLUSIVE MFRS. OF HEAT & CORROSION RESISTANT CASTINGS” 


THE QUALITY NAMES IN ALLO 


FOR HEAT CORROSION ABRASION 


on 

it 


Stresscoat is a Magnaflux developed brittle 
lacquer cooting for testing and measuring 
stresses in working parts and designs. Stress 
analysis is providing new ways to reduce the 
cost and weight of products to make them 
stronger, better and cheaper 


P giant ocean-going vessels 


M methods pay “extra” dividends when 
used to inspect the products you make. 
These testing methods help pinpoint early 
defects in forgings, weldments, castings, 
bar steel and other component parts in 
the “rough” or finished state. It enables 
you to take corrective steps to eliminate 
their cause in the production process. You 
save the time, money and materials usu- 
ally lost by processing defective parts and 
excessive scrap. By clearly showing the 
extent and seriousness of defects, M 
methods provide added benefits from 
salvage operations. 


«BEFORE AFTER 


= . inspection with fluorescent Magnaglo under 
“ig black light reveals cracks as glowing danger 
signals impossible to overlook. Magnaglo in- 
creases the speed of inspection and makes it 
easy to spot and identify defects in keyways, 
threads and other hard to see places. 


Case Studies: 
TESTING METHODS 


i 


“GOOD TURN” INSURANCE pays off for the Todd Shipyards Corp. Brooklyn, N.Y. A portable 
Magnoflux unit is used to inspect for cracks in keyed taper of an 18" propellor shaft of one of the 


Extra Savings in Both Manufacturing 
and Preventive Maintenance Inspection 


A “safety” bonus can mean more than 
dollar savings in a preventive mainte- 
nance inspection program. Early detection 
of fatigue cracks in a crane hook can pre- 
vent an accident which could cost lives as 
well as money. Magnaflux offers many 
complete, easy, quick, portable methods 
for “in plant” or “in the field” inspection 
of machinery and equipment 


Consider for a moment, the many ways 
M test methods can help you save “extra” 
in your present operations. Consult your 
Magnaflux engineer for specific informa- 
tion and examples of how M can help 
you produce better for less! 


*Conveyorized” Mognoflux inspection is engineered for jet engine production line. Jet engine 
vones are inspected at the rate of 5,000 or more a day. First step is magnetizing vanes. Conveyor 
moves vanes into inspection booth (above) where inspector watches for any accumulation of magnetic 
porticies indicating longitudinal defects. After passing through a second ferro-magnetic bath and 
longitudinal magnetic field, vones are inspected for transverse defects. Then they move automatically 
through ao de-magnetizer 


¢ 


Take Your Inspection Problems to the House of Answers... 


MAGNAFLUX CORPORATION 


7346 W. Lawrence Avenue * Chicago 31, illinois 
New York 36 «+ Pittsburgh 36 + Cleveland 15 + Detroit 11 + Dallas 19 «+ 


pall Write for complete details concerning any 
to of the above case studies, (excerpts from 
oF MAGNAFACTS), or ask for our new booklet 
on Lower Manufacturing Costs. 
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Use the Moly key for 
better casting: 


* Toughness 
* Strength 
* Heat-treatability 


* Wear resistance 
* Machinability 
* Economy 


Heavy duty ore crushing machinery is subjected to severe alloy manganese Molybdenum steel castings. At left: 
operating conditions. To meet these strenuous require- a Symons Gyratory Crusher gear; right: a Symons Cone 
ments the gears shown are made from heat treated low- Crusher gear. Built by Nordberg Mfg. Co. 


Cast Manganese Moly Steel contributes strength 
and toughness to Crushers built by Nordberg 


“Where high strength and toughness are prime considera- 
tions,” says Howard Zoerb, Consulting Engineer of the 
Nordberg Crusher Division, “molybdenum bearing steels are 
specified. This is true of the heavy duty parts of Symons” 
Crushers, built by Nordberg. These steels have contributed 
to the Nordberg reputation as producers of dependable, 
heavy duty crushing machinery.” 
Technical assistance is available to foundries on alloying 
problems. Please address inquiries on your foundry let- 


terhead to: Climax Molybdenum Company, Department ; . 
The Symons Cone Crusher is a product 
5, 500 Fifth Avenue, New York 36, New York. of Nordberg Manufacturing Company. 


CLIMAX MOLYBDENUM 
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New Pittsburgh Red Center 
construction assures faster, 
better, easier brushing! 


FLEXIBLE 


STANDARD 


Red Center Power 
Driven Brushes are 


built for heavy-duty 
operation, Wire gauge 
—hub diameter se- 
lected to give correct 1 
“fil” and flexibility 
for the job! 


Here’s how Red Center Brushes work 


Even distribution of wire is made around the hub. 
Naturally the hub size determines amount of wire 
used, The larger the diameter the more wire used 
and more rigidity obtained. Three diameter sizes: 
Flexible (Long Trim), Standard (Medium Trim), 
Heavy-Duty (Short Trim), all built with gauge 
wire you specify. 


What does Red Center mean to you 


Pittsburgh Red Center means precision brushing 
made by uniform “fill” of a specific gauge, quality 
wire—mounted in a specially designed hub to give 
exact brushing surface and strength required. 
With all these features you're assured of longer 
brush life, faster cutting, finer finishing. 


GET THE FACTS: for information regarding your 
specific brushing problems, write: PITTSBURGH 
PLATE GLASS CO., Brash Div., Dept. Y0OS, 3221 
Frederick Ave., Baltimore 29, Maryland, 


PITTSBURGH 


BRUSHES * PAINTS © GLASS © CHEMICALS © PLASTICS © FIBER GLASS 


PITTSBURGH PLATE GLASS COMPANY 


IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 


If your industrial lubrication is costing 
too much you should try Grafo 
Colloidal products. Grafo in water or 
oil dispersions is extremely economi- 
cal to use on all forgings. It lubricates and protects dies and 
gives lubrication for proper metal flow in the die. Grafo prod- 
ucts prevent sticking and tearing and eliminate buildup in the 
die. Write today for complete details concerning Grafo 


colloidal dispersions. 


Grafo Lubricants are Often imitated but Never Excelled 


COLLOIDS. 
CORPORATION 
«279 WILKES PLACE 
SHARON, PENNSYLVANIA 


When You Think of 
ALUMINUM 
BRASS & BRONZE 
Think of Sonken Galamba 


The initials “S-G” on aluminum, 
brass or bronze ingot means 
uniform quality that has been 
produced to meet the most rigid be 
chemical and physical specifico- 
tions. Whether it’s for permanent & 
mold, sand or die cast, 

you can be confident 

with “S-G” ingot. 


Riverview at 2nd Street » Kansas City 18, Kansas 
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Now...protection 
against dust, dirt, 


and chipping! 


electrode 


end-caps! 


National Carbon’s new protective end-caps per- 

form a dual function. They screen out dust and 

dirt from electrode socket... protect against end-face 
chipping — two common causes of impaired electrical 
performance. They also give better visibility, quicker 
identification, easier handling and storage of graphite elec- 
trodes from 12-24 inch diameter. National Carbon’s new elec- 
trode sales and service program serves you in many ways: 


HERE'S HOW: 
Product Quality: Recognized as the industry's highest. 


Technical Service: Largest, best qualified group of its kind... 
organized to extend the service function regularly furnished by 
field salesmen. Repeatedly, this service has recommended improve- 
ments in electrode operation...improvements which have resulted in 
more efficient power utilization, better joints and joining procedure, 
and attractive dollar savings for customers. 


Free Electrode Training Program: Conducted in your own plant or 
any other mutually convenient location. Streamlined demonstration program 
familiarizes your men with the important do’s and don't’s of electrode usage. 


FOR ELECTRODES AND ELECTRODE SERVICE .. . RELY ON NATIONAL CARBON COMPANY 


The term "National is a registered trade-mark of Union Carbide and Carbon Corporation 
NATIONAL CARBON COMPANY - A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N.Y. 

Sales Offices; Adama, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco 
In Canada, Union Carbide Canada Limited, Toronto 
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Research or production 
control analysis problem? 


One of these instruments 
will solve it! 


Nearly every business has an analysis 
problem — either in research, produc- 
tion control or a combination of the two. 
Now, whether your budget is large or 
small, whether your requirements are 
critical or routine, JAco has an instru- 
ment tailored to your needs. 


JAco Ebert Convertible 


Spoctvogragh . for analysis of a wide vari- 


ety of materials in the most 
exacting research or production 
control work. This instrument 
is the finest produced by the 
world’s jeading manufacturer of 
large grating spectrographs. 
Unmatched for power, versatil- 
ity and flexibility. 


Jaco Spec-Leb . for production control and 
routine research. The low-cost 
Spec-Lab brings to all the advan- 
tages of spectrochemical anal- 
ysis long enjoyed by the few. 
Includes precision spectrograph, 
source, microphotometer, pho- 
toprocessor, calculating board 
and other needed accessories in 
an easy to use form. 


. . » for production control or 
routine analysis. The ideal high 
sensitivity instrument for appli- 
cations requiring fast, accurate 
results. Employs modern elec- 
tronic system similar io those 
found in computers and scalers. 


. . . for production control. A 
sturdy Il-element direct reader 
that is low in cost yet has speed 
and accuracy equal to the most 
expensive. Simple and easy to 
operate. Features a temperature 
compensator and analysis by 
read-out meter or optional re- 
corder, Installed, calibrated and 
serviced by nationwide JAco 
branch offices. 


JARRELL-ASH COMPANY 


22 Farwell Street, Newtonville, Massachusetts 


Atlanta, Ga. Los Angeles (Duarte) Palo Alto, Cal. 
Chicago, ti. Muskegon, Mich Pittsburgh, Pa. 
New York, NW. Y. 


JAco Covers the Spectrum 
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Fatigue resistant and 
cits ideal for instrument 


ELGIN NATIONAL < WATCH COMPANY 


BETTER, MORE UNIFORM 


HEAT TREATING 


BROTHERS 
OVENS 


® Young Brothers Ovens for 


heat treating, the result of 
over a half century of expe- 
rience in this field, are built 
in batch and conveyor types 
with accurately controlled 
temperatures up to 950°. You 
can be sure of improved pro- 
duction and savings in time and material regardless of your 
process, when you install Young Brothers Ovens. Investigate the 
special advantages of Young Brothers Ovens and service NOW! 
NOW! 


Rapid Quench Heot Treating Oven 


Write for Bulletin 14-T today. 


YOUNG BROTHERS COMPANY 


Estob. 1896 1829 Columbus Road Cleveland 13, Ohic 
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>=. |, coiled, formed, welded, brazed, 
ie ae wes soldered and hardened to Rockwell C58. 
: to investigate Elgiloy's advantages... 
| 
JAco Atomcounter Direct 
Reading Spectrometer 
ty JAco-Hilger 
ad Look To J 1 FOR THE BEST 
FF. ACO 


EBONOL oxipeE FINISHES 


For STEEL, COPPER, With extensive laboratory 
BRASS and 


high adhesion 
blackness 


442 ELM STREET, NEW HAVEN 11, CONNECTICUT 
E Nae CO. N E Metal Finishing Processes © Electroplating Chemicals 
ervice Representatives and Stor in Principal Cities af 


Sweder and Getmany 
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You can't 
afford 
inefficient 
light metal 


processing | 


Manufacturers, nation-wide, are searching for ways to cut That's why more and more light metal manufacturers are 
production costs, Many have found an answer—increase the turning to MOCO for the answer—and they're finding it. 
efficiency of heat processing methods. Light metal processing MOCO builds ovens and only ovens. Their entire engineering, 
can be specially wasteful—unusual properties of aluminum, service, and sales organization have one interest—your heat 
magnesium, and titanium call for an oven specifically processing operation, Why not contact your MOCO repre- 
designed to meet the application involved. sentative today? 


A WEALTH OF OVEN FACTS MICHIGAN OVEN COMPANY 


This new booklet by MOCO engineers is 417 Brainard 
filled with valuable information on process araend 
heating. Send for it now, Detroit 1, Michigan 


NEW SYSTEM 
of portable 
IT’S T-ES | The HARDNESS 


WIRE-TYPE, PROTECTED Revolutionary TESTING 


THERMOCOUPLE ANDO LOTS OPPEL 
OF PEOPLE BUY THEM. me 


Acclaimed 
J and used 
Like to know why? Here are some rea- in Europe 


sons; (1) It’s accurate, (2) durable, (3) Spat. pene. 

made in Copper Constantan, Iron Con- ONE instrument covers all the most widely used 

stantan, or Chromel Alumel, and (4) hardness scales 

available with built-up protection tubes \ Laboratory accuracy plus easy handling. Simple 

or drilled wells of various materials. a operation ...low cost. 

Thermocouple illustrated has built-up The “OPPEL” Hardness Rockwell 

stainless steel protection tube. * test gives you direct, sora 0-100 ¥ 
| always accurate read- 80-080 

T-E makes many thermocouples for of Steet 28.000: 

almost any kind of temperature 


uiletin 22—H. 


For complete information, write ‘¢ 


Thermo Electric | COMPANY FOR TECHNICAL PROGRESS 


SADDLE BROOK, NEW JERSEY P.O. Box 41 Cincinnati 29 
In Canada —THERMO ELECTRIC (Canada) Lid., Brampton, Ont. 
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YOUR PROGRESS... 


-is a factor! 


EXTRUSION PRESS 
MORGANTON, N.C., PLANT 


Each process stage in the manufacture of electrodes, 
anodes, mold stock and carbon brick must be skillfully engi- 
neered to obtain the particular end-use chemical and physical 
properties desired. 


The advanced handling techniques and quality control 
safeguards developed by our engineers and technicians give 
customers an important plus factor in the reliability of GLC 
carbon and graphite products. 


ELECTRODE The high degree of integration between discoveries in 


our research laboratories, refinements in processing raw 
materials, and improved manufacturing methods is further 
assurance of excellent product performance. 


® 


DivistoOn 


Great Lakes Carbon Corporation 


~6§GRAPHITE EL ‘CTRODES. ANODES. MOLDS and SPECIALTIES | 


ADMINISTRATIVE OFFICE: 18 East 48th Street, New York 17, N.Y. PLANTS: Niagara Falls, N. Y., Morganton, N. C. OTHER OFFICES: Niagara Falls, N. Y., 
Oak Pork, ill., Pittsburgh, Pa. SALES AGENTS: J. B. Hayes Company, Birmingham, Ala., George O. O'Hara, Wilmington, Cal. SALES AGENTS IN OTHER 
COUNTRIES: Great Northern Carbon & Chemical Co., Ltd., Montreal, Canada; Great Eastern Carbon & Chemical Co., Inc., Chiyode- Ku, Tokyo, Jopan 
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YOU CAN CUT INSTRUMENT DOWN-TIME for service from hours 
to minutes in most cases with an adequate supply of Bristol 
thermocouples and pyrometer accessories. 


How much can 
interrupted pyrometer 
service cost you? 


Now’s the time to worry — before it happens — about what 


ae pyrometer service can do to your production 
schedules, cost figures, and quality controls. 

And now’s the time to lay in a supply of Bristol’s pyrome- 
ter supplies and accessories to cut down-time to a minimum. 
Bristol's complete line of thermocouples, pee tubes, 


radiation-unit accessories, refractory insulators, mounting 
fixtures, thermocouple wire, and extension wire, switches, 
ink, and charts, are available in a wide selection of inter- 
changeable sizes and types to fit all standard installations. 
They're backed by Bristol's 51 years experience in indus- 
trial pyrometry. We've built thousands of pyrometers for 
every application—in iron, steel, non-ferrous metal smelting 
and refining; in petroleum, chemical, ceramics, glass, paper, 
and food-processing industries and in power, heat and in- 
cineration utilities. 
You'll find these pyrometer sup- 
plies completely described in our 
56-page Bulletin P1238, together 
with technical data on selection, 
installation, maintenance, and 
calibration. Write for your copy 
today. The Bristol Company, 155 
Bristol Road, Waterbury 20, Conn. 


FREE BULLETIN P1238. ‘Tells how to 
select, install, calibrate and care 
for thermocouples and pyrome- 
ter accessories. 


BRISTOL 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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Points the Way in 
Human-Engineered Instrumentation 


NEW METER-RELAYS 
FROM 0-5 MICROAMPERES-UP 


Ruggedized-Sealed Black Bakelite-—Clear Plastic Cases 
D'Arsonval indicating meters with built-in locking contacts 
Jor sensitive and accurate control or alarm 


TRIP POINT ADJUSTABLE to any point of 
scale arc. Sensitive to changes as little 
os 1%. One contact carried on moving 
pointer. The other on an adjustable 
pointer. When two pointers meet, con- 
tacts close and lock. Holding coil is 
wound directly over moving coil, lock- 
ing action is electro-magnetic. Reset can 
be manual or automatic. Spring action in 
contacts kicks them apart forcefully. Model 255-C, Single Contact, 
High Limit, 0-10 Volts OC 
$42.50 
Ranges from 0-5 microaomperes or 0-5 
millivolts up, full scale. Temperature 
ranges from 0-300 F. (10 ohms external) 
have bimetal cold junction compensation. 
Standard Contact Rating 5 to 25 milli- 
amperes DC. Can be built up to 100 
milliamperes DC. 
Ruggedized-Sealed metal cases are 
22", 342” and round, shock- 
mounted, gasket-secled. 
Black Bakelite case, 4'/2" rectangular. 
Clear Plastic cases ore 2'2",3%", and 
rectangular. Maximum visibility and 
lower cost. 
Panel meters and indicating pyrometers are also available in ruggedized- 
sealed, black bakelite or clear plastic cases. New 40-page catalog lists 
prices and specifications for meter-relays, meters, pyrometers and avuto- 
matic controls using meter-relays. Write for Catalog 4-A, Assembly 
Products Inc., Chesterland 37, Ohio. HAmilton 3-4436 (West Coast: 
Desert Hot Springs 37, Calif. Phone: 4-2468). 


Booth 507, Design Engineering Show, Philadelphia, May 14-17 


Model 461-C, Double Contact 
10.0.10 Microamps OC $83.25 


ADVANCE IN HARDNESS 
TESTING with the NEW | 
LEITZ MICRO HARDNESS TESTER 


Even the most delicate and highly finished parts or tools may be tested 
for hardness WITHOUT DAMAGING or DEFORMING THE FINEST 
FINISH. 
The diamond impressions (invisible to the naked eye) are produced with 
loads of only 15 to 300 grams. 

The pyramid (or optionally rhombic) 

shaped impressions are measured by 

means of a 400-power microscope 

with reticule graduated to .0005 mm. 

Microscope objective 400x, indenta- 

tor as well as an 

extra 100x locat- 

ing objective are 

mounted on a com- 

mon revolving tur- 

ret for quick in- 

dexing on the im- 

pression. 

The LEITZ MICRO 

HARDNESS TESTER 

opens up « NEW FIELD of 

Hardness Testing for every shop 

where other methods prove too 

costly or unsuitable. 

A reasonable price — simple 

operation, make the LEITZ 

TESTER essential equipment 

for any shop. 

Write for our explicit 13-page Booklet — Code GLOLD 


200-PG, LAFAYETTE STREET © NEW YORK 12, N.Y. 
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GOLD, he said, HA! 


Here are 3 ways 


IT'S BRASS!! 


@ it's Portable, Speedy. Accurate 


Anybody can IDENTIFY METALS INSTANTLY 
with the SPOT-TESTER « @ White Metals 


@ No knowledge of Chemistry Necessary @ Cobait 
@ Cadmium @ Molybdenum 
4x14 Weight: 10 pounds 
Fo b Springfield. NJ | @ Zine 
ON THE SPOT. in LESS @ Nickel. 
JTES you can be sure of @ Precious Chrome 
ays for itself in less than Metals Alloys 


nth on Lab fees saved 


‘ ron a 10-DAY FREER TRIAL BASIS with full 
um it_if not satisfled Mail in the attached coupon 


65 Brown Ave., P.O. ox 92, Springfield, NJ. 


SVPOT-TESTERS. After a 10-day trial period we will 
00 each plus freight or return the Spot-Tester 


CITY and STATE 


orb freight if payment ts enclosed Money beck guaGrantee 
Good us 


Atmospheric Pot 
Hardening Furnaces 


UZZER 


Reg. U. 5, Pat. Off 


INDUSTRIAL Gas EQUIPMENT 


NO BLOWER OR connect 10 Gas suppty 
OTHER POWER  puzzer Equipment, 


a buy-word 
since 1911, provides the hottest 
ond quickest heating . . . without 
blower or power. Wide range of 
turn down and heat control. You 
can depend on a BUZZER. 


BUZZER Cotolog. 


CHARLES A. HONES, Inc. 


126 $O. GRAND AVE, BALDWIN, LIN 
GURWERS FURNACES Heat Trecting, Melting, Soldering } 
Mfrs. since W911 


Se nd me f 


two 


Send for complete 


| 


NEW OAKITE CLEANERS 
GIVE YOU MORE FOR YOUR 
PAINT-PREPARATION DOLLAR 


to end pre-paint 
metal-cleaning troubles 


Does your trouble chart show that you need 
better cleaners, strippers or surface conditioners? 


Streaky discolorations or powdery residues cling 
} to surface of steel parts being stripped for re- 


panting. See | below. 


Zinc phosphating process too difficult to control 
... lron phosphating process doesn't show good 
results in salt spray tests. See 2 


] Too many operations—cleaning, pickling, neu- 
tralizing—-needed to prepare steel that does not 


require phosphating before painting, See 3 


Here are brief descriptions of new Oakite ma 
terials designed to end these particular troubles: 


1 For stripping pigmented paint, phosphate coat. 


ings and undercoat rust in one operation, try 
Oakite Ru tripper. 


2 For a zine pho phating proce that is truly easy 
to control, try new Oakite CrysCoat SW... For 
better salt spray results try CrysCoat No, 89. 


3 hor one-operation removal of rust, heat scale 

welding residue and light oil together with @ood 
preparation for painting, try Oakite Compound 
No. 131. Inhibited against attack on steel, 


FREE Check the cou 
pon and we will send 
you free booklets or 
bulletins with full in 
formation on new 
Oakite cleaners. 


ree booklets 
Oakite m4 


terial 
n on the new re Crysont 
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ENGINE PARTS 


For Carbonitriding, Carbon Correction, Carburizing 


Non-Decarb, Scale-Free Hardening and other Processes 
Uniformy — Scale-free — Continuously, 175 to 2000 Ibs. per hour 


® The EF chain belt conveyor furnace is one of 
the most satisfactory continuous heating unite vet 
devised for scale-free hardening, carbon restoration, 
carbonitriding, carburizing and non-decarh heat 
treating small and medium size parts. The material 
is loaded onto our rugged heat resisting cast link 
conveyor belt; carried through the furnace; heated 
uniformly to proper temperature; automatically 
quenched and discharged, No pans or trays are 
needed. Hundreds in daily operation prove the de 
pendability and efficienes of our design. LL standard 
sizes. Capacities to 2000 Ihe. of more per hour. 
Gas, oil or electrically heated. Furnished complete 
with any desired feeding, discharging or special 


atmosphere equipment. Write for folders describing 
(Above) EF Gas Fired Radiont Tube Combinction Hardening ond 
Ory Cyaniding Unit Fit*- © with on Automotic Feeder that Distributes 
the Ports Evenly on the Choin Belt Conveyor; ond a Dual Quench. furnaces. 


our chain belt conveyor type and other production 


(View at top) The Conveyorized, Partitioned Ducol Quench Moves isk for Bulletin 162-08. 
Loterally to Permit either the Complete Oil or the Water Quenching 
Equipment to be Positioned under the Sealed Furnace Discharge. 


THE ELECTRIC FURNACE CO. 


GAS FIRED. FIRED AND ELECTRIC FURNACES Ch 
FOR ANY PROCESS. PRODUCT OR PRODUCTION —_ 
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ELECTRIC 
FURNACES 


THIS 
SYMBOL 
OF 


QUALITY 


Electric arc furnaces 
represent the greatest 
degree of refinement of 
any steel-producing 
method. The more rigid 
metallurgical control 
possible in the 

electric furnace assures 


| the highest, most 
AR | S OLOY 4 uniform quality in every 


heat. The versatility of 


S FELS the electric furnace 
hal makes possible the 


production of many 
steels required to serve 
a diversified market. 
The electric furnace 
has made the 
Copperweld trademark 
a symbol of the finest 
steels you can buy. 


STANDARD STRUCTURAL ALLOY + BEARING QUALITY « ALLOY TOOL « NITRALLOY «+ CARBON TOOL 
« SPECIALTY « MAGNAFLUX-AIRCRAFT QUALITY 
Hot Rolled + Ferged + Annealed + Heat Treated « Normalized 
Straightened + Cold Drawn « Machine Turned « Centeriess Ground 
COPPERWELD STEEL COMPANY e¢ STEEL DIVISION #¢ WARREN, OHIO 
EXPORT: Copperweld Steel International Co., 117 Liberty St., New York 6, N. Y. 
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